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April 4,

Mr. Gregory W. Dunn
Illinois Environmental Protection Agency
2200 Churchill Rd.
P.O. Box 19276
Springfield, IL. 62794

RE: Evergreen Manor Monitoring Well Installation
Contract^ HW-3007. RES Job#3936

Dear Mr. Dunn:

Riedel Environmental Services is pleased to present the enclosed summary of field activities
which were conducted at the above mentioned site.

Also enclosed you will find a map of the area with elevations which were surveyed by a State
of Illinois Registered Land Surveyor.

If You have any questions or comments concerning the contents of this document, please
contact our office at your earliest convenience. It has been our pleasure to assist you on this
project and we look forward to working with you in the near future.

Sincerely,

Steven J. Handley
Hydrogeologist/Project Manager
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Section 1

1.1 Scope of Work

Riedel Environmental Services, Inc. (RES) was awarded the task of installing 20 monitoring

wells (see appendix A) at three locations in the vicinity of Evergreen Manor, Roscoe, Illinois (see

figure 1) in accordance with contract HW-3007. The locations, as determined by the Illinois

Environmental Protection Agency (IEPA) project manager, were installed on the properties owned

by Ecolab, Inc., Kelley's Sand and Gravel, and Illinois Department of Transportation (TDOT).

At each location two wells were constructed (see figure 2); one deep and one shallow. The well

depths at each location were determined beforehand by the Agency project manager. All wells

were drilled and constructed under guidelines set forth by Illinois Department of Public Health's

,̂, Illinois Water Well Construction Code (77 m. Adm. Code, Part 920). Each well is protected by

a steel outer casing equipped with a locking hinged top.

After completion each well was developed using an air lift procedure as directed by the RES

project manager. Each well was later surveyed by a licensed Illinois land surveyor to the nearest

0.01 foot (top of casing) using Illinois state planar coordinates (horizontal control) and U.S.G.S.

datum (vertical control).



1.2 Health and Safety

RES developed a Health and Safety plan (appendix B) based on contamination parameters

detected in aqueous samples taken from residential wells in die immediate vicinity, and site

specific hazards determined by the RES project manager during a site visit conducted prior to

the commencement of field activities.

Since the contamination parameters in question were volatile in nature it was determined that air

monitoring in the breathing zone be conducted using a photo ionization detector (PID). If levels

were detected above a predetermined level (see appendix B), all workers in the immediate

vicinity of the drilling operations would be required to upgrade their personal protective

equipment (PPE) to level C. Otherwise workers were required to conduct drilling activities in

modified level D (i.e. work clodies, steel toe boots, gloves, hard hat, eye and ear protection). The

PID was also utilized to detect contamination potential which could emanate from the bore hole.

This was accomplished by lowering the PID probe into die center of the down hole tool and

noting the level indicated on the instrument.

Other safety risks involved general drilling hazards, uneven terrain, utilities and inclimate weather

conditions. All appropriate utility representatives were notified well in advance of the initiation

of field work and all utilities were consequently well marked.



IEPA
Evergreen Manor
Roscoe, II.

Figure 1 General Location Map
Riedel Environmental Services, Inc.
Job tt 3936



AJGrav«l<-W

0 G101 = Nvsttd Monitoring Well Locations
Diagram not to Seal*

Evergreen Manor Site Map
_,
r i

RES Job #3936 1/28/94
Riedel Environmental Services



Section 2

2.1 Summary of Field Activities

Each well was constructed with the following materials unless otherwise specified:

- (1) 2"xlO' 0.01 slot schedule 304 stainless steel screen

- 2" schedule 304 stainless steel riser to the water table interface

- 2" schedule 40 PVC riser to the surface (plus necessary stickup above surface level)

- 2" expandable locking plug to seal riser

- Quartz sand to two feet above screen

- Hydrated bentonite chips to three feet above sand

- Grout to surface with slurry consisting of 5% bentonite powder, Portland cement, and

water (municipal source)

- (1) 4"x5' steel protective cover with hinged locking cap

Completed well construction diagrams for each well can be found in appendix C.

2.1.1 Kelley's Quarry

All monitoring wells on the quarry property were drilled using an IR-TH60 reverse rotary drill

rig utilizing the dual wall method whereby the drill stem is advanced to depth with reverse

circulating air as the lubricating medium. Drill cuttings are also removed from the bore hole by



the compressed air and are diverted into drums at the surface. An overshot casing can then be

advanced along the annulus created by the drilling tool which serves to keep the hole open while

the drilling tool is removed and while construction of the well is in progress. The overshot casing

is then removed during the grouting procedure.

Monitoring wells G101-D and G101-S were drilled in the floor of the quarry itself and

consequently were shallower than the odier wells on the quarry property Gocated in the adjacent

field). Drilling commenced at 11:47 on 12/7/93. PID readings down hole in G101-D at 40 and

60 feet below surface level (bsl.) were 100 parts per million (ppm) and 32 ppm respectively.

Temperatures were damp and very cold on the day that G101-D was drilled which could have

had an effect on the PID instrument. Some loss of circulation was experienced during the drilling

of G101-D. This was evident due to the shallow proximity of the water table and the observation

that ground water was pushed to the surface in the area around the rig. This was remedied by the

replacement of the tri-cone bit which allowed for a better seal around die drill rod and no loss

in circulation was observed thereafter. Monitoring well G101-D was completed on 12/8 with a

total depth (TD) of 80 feet bsl.

Drilling for monitoring well G101-S started at 13:19 on 12/8 and was completed without

complication by 17:00 the same day with a TD of 40 feet bsl. A PID reading of approximately

100 ppm was measured down hole at 10 feet bsl., however, die reading was not steady and could
• • " » ,

be attributed to excessive moisture or cold temperatures that were sustained throughout the day.



Temperatures began to warm enough to cause the ground to thaw in die field area adjacent to

the quarry. Further complicating the conditions in the field was precipitation in the form of rain

which made the field area inaccessible. Upon consultation with the Agency project manager, it

was decided to move the drilling operations to the Ecolab site and allow die field area time to

either dry out or re-freeze.

Nested wells in the field area were drilled to predetermined (by the Agency project manager)

depths of 60 feet bsl. and 100 feet bsl. at each location (three locations total).

On 12/14 drilling was begun on G104-D. PID readings at 60' bsl. fluctuated between 40 and 150

ppm (downhole). PID levels outside the well bore were 0 ppm. The fluctuation in PID readings

could be attributed to moisture in the air or in the bore hole or both. PID readings at 80 feet bsl.

were 50 ppm (down hole) and were stable for the duration of die air monitoring. Drill cuttings

from this bore hole were logged by the RES project manager as requested by the Agency project

manager. Well construction of G104-D was partially completed (not grouted) by 17:30 (TD= 100

feet bsl.) Static water level (SWL) was measured to be 31.2 feet bsl. (at 13:25). Grouting of die

well was completed by 8:17 on 12/15.

While attempting to move the rig to begin drilling G104-S the drill rig became stuck in the mud.

The drillers were able to hydraulically lift the rig above grade while gravel from the quarry was

placed under the wheels. This method was successful but continuing warm temperatures and

additional precipitation delayed further progress.



Drilling commenced at G104-S at 10:24 (12/15). PID readings of note were detected at 25 feet

bsl. (110 ppm) and 60 feet bsl. (40 ppm). While running overshot to depth, the casing became

immobile due to the fact that the rig itself had sunk in the mud slightly causing the casing to

become lodged in the formation. A significant amount of effort was expended trying to free the

stuck casing but on 12/16 the drillers were able to free the tool and by 15:00 G104-S was

completed (TD=60 feet bsl.).

On 12/17 the drill rig and water truck became stuck necessitating a bull dozer to tow them off

site. Field activities were temporarily postponed as the towing equipment was not available till

12/20. On 12/20 the drillers were are able to free the stuck vehicles but damage to the drill rig

required demobilization to the shop for repairs. It was decided that all field activities should

cease until after the first of the year due to the impending holiday season and the unlikelihood

that the rotary rig would be repaired soon. With cold temperatures returning to the area, the bull

dozer was returned as it appeared that the ground would soon be frozen enough so that the rotary

rig and the support vehicle would not continue to bog down in the mud.

Well G104-D and G104-S were developed on 12/28 by a driller's helper. The water was

evacuated using the air lift method and the discharge was stored on site in marked 55 gallon

drums. The volumes purged were calculated by die RES project manager to equate to 5 bore

volumes per well. Water chemistry parameters were not monitored as per scope of work.



On 1/4/94 field activities resumed. The Agency project manager had received verbal permission

to install monitoring wells on the IDOT property in question (along Hwy 251). The track

mounted rig needed for this task was mobilized to the site and proceeded to set up to drill at

location G107. With the track mounted rig and the rotary rig working simultaneously, the RES

project manager was forced to divide his time between the two sites. This situation was discussed

with and approved by the Agency project manager. It was further decided by RES diat most of

the project manager's time should be spent at the IDOT site due to its proximity to a public right

of way and the potential for inquiries from interested citizens. This precluded the ability of the

RES project manager from continually monitoring activities at die quarry field site.

G105-S was completed by 17:00 on 1/4. PID readings were not obtained from die well bore due

to the preoccupation of the RES project manager at G107.

On 1/5 the rotary rig was having mechanical difficulties due to the weather conditions. At 14:00

the drillers were able to start the machinery and move into place to begin drilling G106-D. G106-

D was drilled to 100 feet bsl. and secured. The weather conditions on this day were so severe

that after consultation with the driller's operations manager, it was decided to abandon drilling

activities until conditions improved. Since the storm was to persist for the next 25 to 48 hours,

it was agreed that all personnel would demobilize from the site until 1/10.

G106-D was completed by 16:20 on 1/10.



G106-S was started at 7:30 on 1/11. No PID readings were taken during the drilling of G106-D

for logistical reasons. By 16:10 G106-S was completed.

Wells G105-D and G105-S were developed by the rotary drilling crew on 1/12. The wells were

purged by the air lift method with die discharge stored on site in marked 55 gallon drums. The

purge volumes were calculated by die RES project manager to represent 5 bore volumes.

Aqueous chemistry parameters were not recorded as per scope of work.

2.1.2 Ecolab Site

All monitoring wells at the ecolab site were drilled with an IR-TH60 rotary drill rig as described

above. All drill cuttings were stored in marked 55 gallon drums and stored on site pending

removal and storage by EEPA personnel. All down hob tools were decontaminated between each

nested well location using a steam cleaner. All decontamination water was collected and in

marked 55 gallon drums and stored on site pending removal and storage by EPA personnel (as

per scope of work).

On 12/9 drilling was initiated in the field area behind Ecolab. Well #G102-D was drilled first and

the cuttings were logged by die RES project manager. PID levels were taken every 10 feet with

no measurements exceeding 0 ppm. After the tool was advanced to 100 feet bsl. die Agency

project manager informed RES that total depth for the deep wells was to be 65 feet bsL The

10



drillers then ran overshot casing to 65 feet bsl., the drilling tool was removed and the hole was

backfilled from 100 feet to 65 feet bsl. and the well was completed.

Static water level (obtained from G 102-D) was measured to be 35.8 feet bsl. so G102-S was

drilled to 45 feet bsl. (water table plus 10' as directed by the Agency project manager). Drilling

at G102-S (approximately 6 feet away from G 102-D) began on 12/10 with well construction

completed by 12:00.

Upon investigation of the G103 well location by RES and Agency project managers, it was

determined that the surface elevation was approximately 10 feet below the grade level of the

G102 location. It was agreed that the TD of the wells at G103 should be 10 feet less than that

of G102 so that they bottom at approximately the same level. Drilling started at 9:30 on 12/13

and G103-D was completed by 13:35 the same day. No PID readings exceeding 0 ppm were

observed during the drilling of G103-D.

Static water level in G103-D was 32.8 feet bsl. so G103-S was drilled to a TD of 42 feet bsl.

Drilling commenced at 14:30 on 12/13 and the well was completed by 14:55 the same day. No

PID readings above 0 ppm were observed during the advancement of the drilling tool.

While conditions continued to be less than desirable for drilling in the quarry field area, it was
• . « t ,

decided (by the drillers and RES) to proceed to the field area and attempt to drill there (despite

11



muddy conditions) as the Agency project manager had not yet received clearance to drill on the

IDOT property.

A drillers helper returned to the Ecolab site on 12/27 to develop the wells. The wells were purged

using the air lift method with the discharge stored on site in marked 55 gallon drums. The purge

volume was calculated by the RES project manager to represent 5 bore volumes. Aqueous

chemistry parameters were not recorded as per scope of work.

12



2.1.3 IDOT Site

All monitoring wells along Hwy. 251 were drilled with a CME-850 track mounted rig due to the

terrain at the site. The rig is equipped with 4.25" (O.D.) hollow stem augers. There were no

analytical samples taken, and well logs were not recorded at the IDOT site (as per scope of

work). All drill cuttings were stored in marked 55 gallon drums and stored on site pending

removal and storage by IEPA personnel. All down hole tools were decontaminated between

nested well locations using a steam cleaner. The decontamination water was collected and stored

in marked 55 gallon drums and stored on site pending removal and storage by IEPA personnel

(as per scope of work).

At 10:00 on 1/4 drilling started at G107-S. The RES project manager decided to drill the shallow

well first in an attempt to ascertain the elevation of the IDOT site in reference to the elevations

at the Ecolab site. G107-S was completed at a TD of 44 feet bsl. as swl. was measured to be 34

feet bsl. PID readings did not exceed 0 ppm. G107-S was completed at 15:15. The substrate at

the EDOT site was considerably easier to drill into because of the absence of gravel. This

contributed significantly to more rapid advancement of the augers.

On 1/5 at 7:40 drilling at G107-D was begun. Sub zero ambient air temperatures prohibited the

use of the PID so air monitoring was temporarily discontinued. The well was drilled to a TD of

65 feet bsl. (as determined by swl.) and G107-D was completed by 13:10.

13



The weather conditions continued to deteriorate to the point that field activities had to be

temporarily postponed. The drillers were concerned that working in close proximity to the

roadside would constitute a significant safety risk. Blizzard conditions and sub zero temperatures

were expected to persist for the next 24 to 48 hours so all personnel demobilized from the area

until 1/10.

G108-S was started at 8:30 on 1/10. PID readings Hid not exceed 0 ppm. The well construction

was completed by 13:30. The drill crew then proceeded to move the rig into position to begin

G108-D (14:40).

By 9:15 on 1/11 G108-D was drilled to depth (TD=65 feet bsl.), and the well was completed by

10:25. PID levels did not exceed 0 ppm.

Drilling at G109-S was begun at 13:15 on 1/11. After allowing time for the well to recharge,

G109-S was drilled to a TD of 50 feet bsl. as swl was determined to be approximately 41 feet

bsl. Well construction was completed by 16:15. PID readings did not exceed o ppm.

Drilling at G109-D was begun at 9:00 on 1/12. It was evident from water table depth at G109-S

and from visual inspection that the grade elevation at G109 is approximately 5 feet greater than

that at Ecolab. In order for the wells to bottom at about the same depth as the deep wells at

Ecolab the depth at G109-D was increased by 5 feet for a TD of 70 feet bsl. PID readings did

not exceed 0 ppm as the augers were advanced, however, upon returning from a lunch break

14



(with the augers set at 70 feet bsl.) a level of 130 ppm was recorded downhole. The PID level

in the breathing zone was 0 ppm so no ppe upgrade was necessary. By 13:30 well construction

at G109-D was complete.

G110-S was started at 15:15 on 1/12. The elevation at the G110 well location is considerably

below that of the other well locations at the IDOT and Ecolab sites. The augers were advanced

to 24 feet bsl. and left in place till 1/13 in order to allow for recharge to take place through the

front plate of the lead auger. Upon returning to Gl 10-S the swl. was measured to be slightly less

than 21 feet so the augers were advanced to 30 feet and the drillers began to construct well.

Upon knocking out the front plate it discovered that 2 feet of heave had occurred so the drillers

proceeded to wash out the formation materials with water. By 10:50 the sand pack and bentonite

seal was in place. The drillers requested and were granted permission by the RES project

manager to grout both G110-D and G110-S simultaneously in order to avoid having water and

or grout to freeze in the pumps etc.

Drilling at well location G110-D started at 12:08 on 1/13. The RES project manager determined

the TD at this location to be 50 feet bsl. so as to bottom at approximately the same depth as the

other deep wells at die IDOT and Ecolab sites. By 14:00 well construction at G110-D was

complete.

After the drillers decontaminated all down hole tools, the track mounted rig was driven to Quail

Drive (off Rockton Rd.) where a trailer was able to receive the equipment for demobilization.

15



On 1/25 the drillers returned to the site to develop the wells at die IDOT site. They also

developed the remaining wells at the quarry site.

On 2/2 the drillers returned to die IDOT site to move the drummed cuttings, decon water and

development water to the side of the roadway (Hwy 251) in order to facilitate their removal by

IEPA personnel.

16



Section 3

3.1 Conclusion

All tasks included in the initial scope of work have been completed with the exception of the

surveying of the monitoring well. This task was omitted from die original cost estimate submitted

by RES on 7/19/93 because at the time the proposed well locations were unknown (see

assumptions, appendix D). Since completion of field activities, RES has retained the services of

a registered land surveyor to accommodate lEPA's request to have the wells surveyed.
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State of Illinois •' ' - /
ENVIRONMENTAL PROTECTION AGENCY

fcxjrapsmntai memo 7571 f7TS49.. .
75

Marv A. Cade, D

217/782-6761

July 9, 1993

Mr. Jerry Linder
Riedel Environmental Services, Inc.
18207 Edison Avenue
Chesterfield, Missouri 63005-37JD3, ,

Refer to: 2010400015—winnebago County
Evergreen Manor GW Contamination\Roscoe
SF/Fiscal

Dear Mr. Linder:

Pursuant to the terms of your State contract HW-3007 with
this Agency, you have tentatively been awarded a project at
the Evergreen Manor Subdivision Groundwater Contamination
site in Roscoe, Illinois.

Please find attached a Scope of Work for conducting the
groundwater investigation at the above referenced site per
our conversation of July 8, 1993. Also included are
monitoring well logs, private well logs and the contaminants
of concern at the Evergreen Manor Subdivision site.

Please provide a Technical Work plan, a Health and Safety
Plan and a Cost Proposal for conducting the work within five
(5) working days of receipt of this notification. Costs
associated with the development of the Technical Work Plan
and the Health and Safety Plan should be included in the
total cost of the project.

If you have any questions, please feel free to contact mo at
the above telephone number or directly at (217) 782-3983.

Sincerely,

.D.
Gregory w. Dunn, Project Manager
Remedial Project Management Section
Division of Remediation Management
Bureau of Land

GWDrgwd
Enclosures

m fcenr/W
M o a d i : 9



SCOPE OF WORK

A. EXECUTIVE SUMMARY

The contractor shall furnish all personnel, materials,
services and equipment necessary to complete all the work
specified below:

Task 1. Install approximately 25 - two (2) inch diameter
stainless steel monitoring wells at locations
determined by the Agency Project Manager. The
contractor shall assume the maximum depth of the
wells to be 65 feet, with 10 foot stainless
steel screens. Th« monitoring well installation
should be completed under Illinois Department of
Public Health's Illinois Water Well Construction
Code (77 111. Adm. Code, Part 920). A protective
casing and lock will also be required.

Task 2. Develop monitor wells. Survey monitoring wells
to the nearest 0.01 foot.

i i : 3
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SITE SAFETY PLA.V
A. SITE DESCRIPTION

JOB NAME: E*wfr9tn Manor/lEPA

JOB NUMBER:

PLAN REVISION NUMBER:

Date: December 2. 1993 Site Location (City): RMCQC. Illinoli

Site Address: W1nnefao2Q Countv. Rnirng. nttnolt

Additional Site/Project Information:

B. JOB SCOPE:

1. Identify well locations
2. Drill 28 halt* ranging from 30 ft to 100 ft.
3. Drum all drill cuttings.
4. Dccon all downhole tools.
5. Contnin rinsates in drums
6. Install 28 monitoring wells

C. ONSITE ORGANIZATION AND COORDLNATION - The following personnel are
designated to carry out the stated job functions on site. (Note: One person may
carry out more than one job function.)

RES RESPONSE MANAGER: Steve Handlgv
GOVT. OFFICIAL: Greg Dunn
RES FOREMAN: N/A
SITE SAFETY OFFICER; N/A
CONTRACTOR COMPANY: Lavne Northwest, hie.

CONTACT: Amt Pomerot

The Project Manager has overall responsibility for all activities oo rite, including
implementation of the site safety and health plan. The Project Manager may delegate this
function to the She Safety Officer.

The Site Safety Officer it natpaiuible for ensuring that work crewi comply with ail site safety
and health requirements.

AH site empoyees are responsible for understanding and complying with this SSP.

22



""*•' D. SITE LAYOUT

The onslte Command Post and staging area will be located at To he determined on ilte. Support
zone will be designated bv «ite supervisor awav from the immediate work tone.

Explain location of exclusion zone and method to identify; The exclusion lone will be the
iflte wnrlf > of nef forming the ntffumrv drilling... Tn populated hot

will b* designated bv caution taut

Explain where CRZ (decoa line) will be located (attach site drawing) and method to Identify:.
The CRZ w4ll be located a din cent and unwind from the designated work nrts.

E. HAZARD EVALUATION

The following chemical substances) are known or suspected to b« on site. The primary
hazards of tach are identified.

Chemical Concentrations (Tf Known) TLV/PEL

Tricloroethyiene 90.9 ppb 50 ppm Ion, Skin, Ing

Perchiorocthylefle 4,0 ppb 25 ppm Inh, SIdn, Ing

ds 1,2»DichJoroethyIene 73. ppb 200 ppm Inh, SIdn, Ing

1,1-Dichloroethylent 10,9 ppb 200 ppm Inh, Skin, Ing

Carbon Tetrachloridc 2.5 ppb 2 ppm Inh, Skin, Ing

1,1,1-Tridoroethane 51.5 ppb 350 ppm Inh, Skin, Ing

l,l-Dichloroethan« 3.2 ppb 100 ppm Inh, Skin, Ing

1,1,2-Trlchloroethane 0.5 ppb 10 ppm Inh, Skin, Ing
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The following physical hazards are expected on site:

HAZARD PREVENTION

Vtrious or* Timor exBMure. Monitor durimff driHIns. Wear molratarv nroteetton If

*- •WAV Do not wfev (note fit clofhln*.

Uneven terrain. caution when workint Cli when oofiible.

Utility HHM. and all utilities In the flurratindlng work area.

Gen drill ri*. hazards. SM Aoaendix A

Exclusion Zone

Hazardous substances information form(s) or Material Safety Data Sheets (MSD5) for the known
chemicals onslte arc attached.

F. PERSONAL PROTECTIVE EQUIPMENT

Based on evaluation of potential hazards, the following levels of personal protection have been
designated for the applicable work areas or tasks:

Task;Activity Level of Protection

Drilling A well Initallfldnn A B C D • Modified

. A B C D

A B C D

A B C D

A B C D-Modified

A B C D

A B C D

A B C D

Contamination

Reduction Zoo*



Specific protective equipment for each level of protection is as follows:

(TYPE.

PROTECTIVE GEAR . LEVEL A
SCBA • MSA ULTRA-LIGHT
SPARE AIR TANKS
LEVEL A SUIT (TYPE
LATEX GLOVES
BOOT COVERS (TYPE
OUTER CHEMICAL GLOVES
OUTER WORK GLOVES (TYPE
HARD HAT
CASCADE SYSTEM
PROTECTIVE G'B'ABj_«_LEyTEiTii A (continued)
OTHER (List )
OTHER (List )
OTHER (List )
OTHER (Ust )
OTHER OUst )
OTHER (List )
OTHER (List )

(Check those needed)

(Check those needed)

PROTECTIVE GEAR . LEVFL B
SCBA - MSA ULTRA-LIGHT
5-MINUTE EGRESS
CHEMICAL RESISTANT
OUTER SUIT (TYPE..
FULL BODY APRON (TYPE.
INNER LATEX GLOVES
OUTER CHEMICAL GLOVES
OLTER WORK GLOVES (TYPE,
CHEMICAL STEEL TOE BOOTS
BOOT COVERS (TYPE.
HARD HAT
HEARING PROTECTION

*>//! (Check those needed)

(TYPE

OTHER
OTHER
OTHER
OTHER
OTHER
OTHER
OTHER

(List.
(Usl_
(List

(List.
(Ust.
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LEVEL C

MSA ULTRA-TWIN RESPIRATOR
MSA POWER AIR PURIFYLNG RESPIRATOR

(Check those needed)

(TYPE.
(TYPE.

(TYPE.
(TYPE.

CARTRIDGES
ESCAPE MASK
CHEMICAL RESISTANT
OUTER SUIT
FULL BODY APRON
LATEX GLOVES
OUTER CHEMICAL GLOVES
OUTER WORK GLOVES (TYPE,
CHEMICAL STEEL TOE BOOTS
HARD HAT
OTHER (List
OTHER (Lilt
OTHER (List
OTHER (Lbt
OTHER (Lilt

GMC-H

Tvvek yes

-ZSSL

fTYPE Nitrite
J

yes

LEVEL D

CKC.nCAL RESISTANT
OUTER SUIT
RAIN SUIT
CHEMICAL STEEL TOE BOOTS
OUTER BOOT COVERS CTYPE
WORK GLOVES
HARD HAT WITH FACE SHIELD
SAFETY GLASSES
OTHER (List
OTHER (List
OTHER (Ust
OTHER (Ust

(TYPE Twek

(Check thott needed)

if neceasarv
if ntjcttsarv

NO CHANGES TO THE SPECIFIED LEVELS OF PROTECTION SHALL BE MADE WITHOUT
THE APPROVAL OF THE SITE SAFETY MANAGER AFTER REACHING AGREEMENT WITH
THE REGIONAL HEALTH AND SAFETY PROFESSIONAL.



G. DECONTAMINATION PROCEDURES

Decon of personnel will consist of the following steps:

1. Dry decon - boot wash if necessary

2.

3.

4.

Equipment decontamination will consist of the following steps:

1. Drilling tools pressure washed ft rinsed

2. Contain & drum decon water

3. NOTE: Downhole tools will be deconned after each 2 well locations (2 wells per area)

4.

Emergency decontamination will consUt of the following steps:

1. N/A

2.

3.

4.

The following decontamination equipment is required:

1. Steam cleaner (pressure washer)

2. Deeomaminatloo tubs

3. Water source

4. Vlsqueen (plastic sheeting)

27



H.

1.

2.

EMERGENCY AND CONTINGENCY PLANS

Steve Hundley is the designated Site Safety Officer and is directly responsible
to the Response Manager for safety recommendation* on site.

is the designated First Aid/CPR person onsite.

First-aid equipment is available on site at the following locations:

First-aid Kit In support aor

Emergency Eye Wash In support »nng n**r work *r»*

Emergency Shower N/A

Other

Emergency medical information for substance present:

Suhatanc* Exposure Symptoms Flrst-Aid Instructions

Trlchloroethylene head&ehe, cyanosis, dizziness Fresh alr/Resp support
Carbon Tetrachloride Nausea, vomit, skin irrit Recp support, flush skin w/water
1,1-Dichloroethane Skin irrit, CNS depressant Resp support, flush skin w/water
1,2-Dlchtaroethylene Eye irrit, resp irrit Fresh air/Rap support
1,1,2-Trlchloroethane Irrit nose & eyes, CNS Fresh air/Resp support

Emergency Phone Numbers:

Ageney/Fadlltv Phone t

Police

Fire

Hospital
Address:

Poison Control

911

911

Rockford Memorial Hosnhat (81D 961-6195
2400 N Rnrktnn Rockford. II 61103

-V*

f (I,



-Rockford Memorial is the medical facility to be used in the event of illness or injury.

Thft route to the hospital is u follows: To be determined by site luperyUor prior to job start up.

The following standard emergency procedures will be used by onsita personnel. The Site Safety
Officer shall be notified of any onsite emergende* and be responsible for ensuring that the
appropriate procedures are followed.

Perform the following; In the event of fire; Upon notification of a fire or an explosion on site, the
designated emergency signal of 3 born blasts shall be sounded and all site personnel shaH assemble
at the decontamination line. The fire department shall be alerted and all personnel moved to a safe
distance from the involved area.

Perform the following In the event of medical emergency.

In the Exclusion Zone: Upon notification of an injury In the exclusion zone, the designated
emrgency signal of 3 horn blasts shall be sounded. AH site personnel shall assemble at the
decontamination line. The rescue team will enter the exclusion zone (If required) to remove the
injured person to the hotline. The Site Safety Officer and Project Team Leader should evaluate th«
nature of the Injury, and the affected pen*r>n should be decontaminated u best possible prior to
movement to the support zone. The onsite EMT shall initiate the appropriate first aid, and contact
should be made for medical assistance If required. No persons shall re-enter the exclusion zone until
the cause of the injury or symptoms is determined.

In the Support Zon« Upon notification of an injury in the support zone, the Project Team
and Site Safety Officer will aasesa the nature of the injury. If the cause of the injury or the losa of
the injured person does not affect the performance and safety of site personnel, operations may
continue, with the onsita EMT initiating the appropriate first aid procedures. If the injury increases
the risk to others, the designated emergency signal of 3 horn blasts shal be sounded and personnel
shall move to the decontamination line for further Instructions*

Personal Frothily* Fqiripmpit Failure; If any ike worker experiences a failure or alternation of
protective equipment that affects the protection factor, that person and his/her buddy scan
Immediately leave the Exclusion Zone. Reentry shall not be permitted until the equipment has bean
repaired or replaced.

Other Equipment Fnllurti If any other equipment on site falls to operate properly, the Response
Manager and Site Safety Officer shall be notified. They will determine the effect of this failure on
continuing operations on site. If the failure affects the safety of personnel or prevents completion
of the Work Plan tasks, all personnel shall leave the Exclusion Zone undi the situation is evaluated
and appropriate actions taken.



Perform the following in ihe^evenLof cfacmlenl toill or

If excessive vapors are present from drilling, cease drilling and vacate the work area.

Proper PPE must be donned (contact health ft safety mgr.) If possible to re-evaluate scope

of work.

L SITE AIR MONITORING

Direct Reading Instrumentation:

The following environmental monitoring instruments shall be used on site (dixie the
appropriate interval) at the specified intervals.

Combustible Gas Indicator contlnuous/hourly/daily/not needed

0 2 Monitor

Calorimetric Tubes

HNU/OVA

Other

continuous/hourly/dally/oot needed

condnuous/hourly/dally/not needed

continuous/hourly/dally/not needed

continuous/hourly/daily/not needed

continuous/hourly/dally/not

during drilling and
\MaibutalkltMi.

Persona] Monitoring:

Personal monitoring breathing zone Of required) will consist of:

Type Required: HKu rodfnts periodically in the breathing zone.

Sample Madia: WA

Frequency: Eyery 1

Analytical Procedure Required: N/A
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J. EMPLOYEE TRAINING

All Field employees receive forty houn of classroom training on various health and safety
topics regarding hazardous waste sites in accordance with 29 CFR 1910.120. Topics include:

Regulatory Compliance (OSHA. EPA, DOT) Noise Stress
Toxicology Heat/Cold Stress
Flammable* lonlaing Radiation
Corrosives Reactions Drum Handling
Respiratory Protection Confined Space Entry
Personal Protective Clothing Decontamination
Environmental Monitoring Medical Surveillance
Site Safety Plans Hazard Communication
Contingency Plans

Annually thereafter, all field employees receive eight hours of refresher training on the
above topics.

Managers and Supervisors receive an additional eight hours of training on safe management
of hazardous waste sites. All training complies with 29 CFR 1910.120. All field employees
receive Initial and recertiflcation training In first aid and CFR. All training Is documented
and kept on file at the district office. Copies of certification are also located on each jobs!te.

Site specific training is held at the beglning of each job. Daily safety meetings arc conducted
at the site and documented.

K. MEDICAL SURVEILLANCE

Pre-employmem and periodic update medical examinations are required under 29 CFR
1910.120 for persons working al hazardous waste sites. The medical examination must have
been completed within 12 months prior to on-slte activity and repeated annually. A Bcensed
physidan Issues a written opinion that the worker is fit-far-duty for hazardous waste site
work activities and able to wear respiratory protection* Workers are informed of their right
to accessibility of medical records. The RES written Medical Surveillance Program is on
file the RES-Chicago office.

L. HAZARD COMMUNICATION

In accordance with 29 CFR 1910.1200, all slteworkers working with hazardous materials are
provided with adequate information regarding their dangers and precautions. Containers
of hazardous materials must be properly labeled and MSDS's oe kept on site. Workers
receive training on (he information on the MSDS u part of the dally safety meetings. The
RES written Hazard Communication Program is on file at the RES-Chicago office.

10
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M. PLAN ACKNOWLEDGEMENTS

Ail site personnel have read the above plan and art familiar with Its provisions.

Mama Signature

Site Safety Officer _ ______________

Response Manager

Other Site Personnel

11
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Drill Rig Safety

Hard hat* oust be worn at all times.

All tea 31 members nust know the procedure to ahut of the
drill rig and the location of the "kill" switch.

When moving a drill rig, pay attention to obstacle* in
route of travel. Walk the intended route first to locate
hazards.

Utilize a apotter whenever maneuvering the drill rig.

Set the rig brakes and block the wheels) when the rig is
set up at the desired drilling location.

The mart must be lowered when the rig is put in motion.

Always consider overhead vires to be live, watch for
sagging lines and do not operate rig within 20 feet of
overhead lines.

Make sure the site, platforms, and walkway ear e free of
obstructions .

Make sure proper housekeeping is practiced around and on
the rig at all tines. Tools should be stored in a Banner
that permits convenient access and provides for adequate
safety.

Store gasoline in approved containers that have a -spark
arrastor and keep thaa clear of the drilling work area.

Check rig equipment prior to starting work. Repair or
replace faulty and worn items.

Handle augers with care, use proper lifting techniques
when picking up samplers and augers. Use a tool hoist if
possible and stay clear of rotating augers. Keep cables
and rope* secured when not in use*.

Level and stabilize the drill rig prior to raising the
mast.

Watch for slippery ground when working in th« sorsa of the
rig.
All un attended boreholes muet be> properly covered.

Do not drill during an elect ical etona.

Maintain a safe distance fron the rig mechanism* during
drive sampling and auger removal operations.
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RIEDEL ENVIRONMENTAL SERVICES, INC.
Well Completion Form

Projact:Evargraan Manor

Location :Ro«co«,IL

Job:3936

Boring* G101-8

State Water Lav*!*.? bar

Drilling ContractoriLayna

Surface Bavation:-

Riadal Suparviaor:Slava Handlay

Date:12/08/93

Davatopmant Uattwd-JUrlitt

Casing Elavatlon>

A. Type of protective casting steel
B. Total length of protective casting 51
C. Height of protective casting ;
D. Height of standpipe 3.3'
E. Type of well cap PVC-Expandbte
F. Total length of riser 30'S.S.. 3.3'P.V.C.
G. Type of riser 2' P.P. Stainless
H. Length of screen 10'
I. Type of screen 2'x10' 0.01 slotted stainless
J. Total depth of borehole 41.
K. Type of material Formation
L. Depth to bottom of screen 40'
M. Well point length n/A
N. Type of filter pack Quartz Sand
O. Depth of filter pack 28'
P. Type of seal Hydrated bentonite chips
Q. Depth to top of seal 25'
R. Depth length of grout column 25'
S. Type of protective lid Hinged locking steel

COMMENTS: 'water level measured at completion of
construction of may not equal true swl.



RIEDEL ENVIRONMENTAL SERVICES, INC.
Well Completion Form

Project.-Evargraan Manor Boring* G101-D Riedel Superviaor.-Steva Handley

Locatk>n:Roacoe,IL Static Water Level :3.0' TOG* Date:12/OaV93

Job:3936 Drilling Contractor:Layna Davotopmant MethodiAirttfl

Surface Elevation:- Caalng Elevation:-

;L¥

A. Type of protective casting steel
B. Total length of protective casting 5£
C. Height of protective casting -
D. Height of standpipe 1.75'
E. Type of well cap PVC-Expandbte
F. Total length of riser 7Q'S.S..1.75'P.V.C.
G. Type of riser 2' P.P. Stainless
H. Length of screen 10'

^ * I. Type of screen 2'x10' 0.01 slotted stainless
_* J. Total depth of borehole 8V

K. Type of material Formation
L. Depth to bottom of screen 80'
M. Well point length n/A
N. Type of filter pack Quartz Sand
O. Depth of filter pack 68'
P. Type of seal Hydrated bentonite chips
Q. Depth to top of seal 65'
R. Depth length of grout column 65'
S. Type of protective lid Hinged locking steel

COMMENTS: 'water level measured at completion of
F construction of may not equal true swl.



RIEDEL ENVIRONMENTAL SERVICES, INC.
Well Completion Form

Project:Evergreen Manor

Locatlon:Roeooe,IL

Job:3936

Boring* G102-S

Static Water LeveJ:39.S' TOG*

Drilling Contractor:Layne

Surface Elevation >

Riedel Suparviaor:Stove Handley

Date:12/10/93

Development Method :Airiift

Caaing Elevation >

A. Type of protective casting steel
B. Total length of protective casting 51
C. Height of protective casting -
D. Height of standpipe 3.3'
E. Type of well cap PVC-Expandbte
F. Total length of riser 1Q'S.S..28.3'P.V.C.
G. Type of riser 2' P.P. Stainless
H. Length of screen 10'
I. Type of screen 2'x10' 0.01 stoned stainless
J. Total depth of borehole 45'
K. Type of material Formation
L. Depth to bottom of screen 45'
M. Well point length n/A
N. Type of filter pack Quartz Sand
O. Depth of filter pack 331
P. Type of seal Hydrated bentonite chips
Q. Depth to top of seal 30'
R. Depth length of grout column 30*
S. Type of protective lid Hinged locking steel

COMMENTS: 'water level measured at completion of
construction of may not equal true swl.



RIEDEL ENVIRONMENTAL SERVICES, INC.
Well Completion Form

Project:Evergreen Manor

Locatlon:Roecoe,IL

Job:3936

Boring* G102-D

Static Water Uvel:35.S' TOG*

Drilling Contractor:Layne

Surface Elevation:-

Riedel Supervieor:Steve Handley

Data:12/09/»3

Development Method UUrlttt

Caeing Elevation:-

A. Type of protective casting steel
B. Totsr length of protective casting 51
C. Height of protective casting -
D. Height of standpipe 2.5'
E. Type of well cap PVC-Expandble
F. Total length of riser 25'S.S.. 32.5'
G. Type of riser 2' P.P. Stainless
H. Length of screen 10'
I. Type of screen 2'x10* 0.01 slotted stainless
J. Total depth of borehole 100**'
K. Type of material Bentonite
L. Depth to bottom of screen 65'
M. Well point length n/A
N. Type of filter pack Quartz Sand
O. Depth of fitter pack 531
P. Type of seal Hydrated bentonite chips
Q. Depth to top of seal 50'
R. Depth length of grout column 50'
S. Type of protective lid Hinged locking steel

COMMENTS: 'water level measured at completion of
construction of may not equal true swl.
•' Mistakenly overdrilled hole, backfilled.



RIEDEL ENVIRONMENTAL SERVICES, INC.
Well Completion Form

Project:Evergreen Manor

Location:Roaooe,IL

Job:3936

Boring* G103-S

Static Water Level :31.r TOG*

Drilling Contractor:Layna

Surface Elevation:-

Riedel SupervteorrSleve Handley

Data:12/14/B3

Development Method :Alrtift

Caaing Elevation :-

A. Type of protective casting steel
B. Total length of protective casting 51
C. Height of protective casting -
D. Height of standpipe 2.5'
E. Type of well cap PVC-Expandbte
F. Total length of riser 10'S.S.. 34.5'P.V.C.
G. Type of riser 2' P.P. Stainless
H. Length of screen 10'
I. Type of screen 2'x10' 0.01 slotted stainless
J. Total depth of borehole 421
K. Type of material Formation
L. Depth to bottom of screen 42'
M. Well point length a/A
N. Type of filter pack Quartz Sand
O. Depth of filter pack 30'
P. Type of seal Hydrated bentonite chips
Q. Depth to top of seal 26'
R. Depth length of grout column 26'
S. Type of protective lid Hinged locking steel

COMMENTS: 'water level measured at completion of
construction of may not equal true swl.



RIEDEL ENVIRONMENTAL SERVICES, INC.
Well Completion Form

Pro|ect:Evargreen Manor

Location:Roacoe,IL

Job:3936

Boring* G103-D

Static Water Lavel:35.4' TOG*

Drilling Con tractor: Lay ne

Surface Elevation:-

Riedel Superviaor:Steve Handlay

Dato:12/13/93

Development MethodiAirtttt

Caaing Elevation:-

A. Type of protective casting steel
B. Total length of protective casting 51
C. Height of protective casting -
D. Height of standpipe 3.7'
E. Type of well cap PVC-Expandbte
F. Total length of riser 20'S.S.. 28.7P.V.C.
G. Type of riser 2' P.P. Stainless
H. Length of screen 10'
I. Type of screen 2'x10' 0.01 stoned stainless
J. Total depth of borehole 55'
K. Type of material Formation
L. Depth to bottom of screen 42'
M. Well point length n/A
N. Type of filter pack Quartz Sand
O. Depth of filter pack 43'
P. Type of seal Hydrated bentonite chips
Q. Depth to top of seal 40'
R. Depth length of grout column 40'
S. Type of protective lid Hinged locking steel

COMMENTS: 'water level measured at completion of
construction of may not equal true swl.



RIEDEL ENVIRONMENTAL SERVICES, INC.
Well Completion Form

Project:Evergreen Manor

Location:Roacoe,IL

Job:3936

Boring* G104-S

Static Water Level :33.r TOG*

Drilling Contractor:Layne

Surface Elevation :-

Riedel SupervieorSteve Handley

Date:12/16/93

Development Method îrlift

Caaing Elevation:-

i | q j-

A. Type of protective casting steel
B. Total length of protective casting 51
C. Height of protective casting ;
D. Height of standpipe 3.5'
E. Type of well cap PVC-Expandbte
F. Total length of riser 20'S.S.. 33.5'P.V.C.
G. Type of riser 2' P.P. Stainless
H. Length of screen 10'
I. Type of screen 2'x10' 0.01 slotted stainless
J. Total depth of borehole 60'
K. Type of material Formation
L. Depth to bottom of screen 60'
M. Well point length n/A
N. Type of fitter pack Quartz Sand
O. Depth of fitter pack 48'
P. Type of seal Hydrated bentonite chips
Q. Depth to top of seal 45'
R. Depth length of grout column 45*
S. Type of protective lid Hinged locking steel

COMMENTS: 'water level measured at completion of
construction of may not equal true swl.



RIEDEL ENVIRONMENTAL SERVICES, INC.
Well Completion Form

Project:Evergrean Manor

Location:Roacoe,IL

Job:3936

Boring* G104-D

Static Water Lavet:33.r TOG*

Drilling ContractorLeyne

Surface Elevation:-

Riedel Superviaor:Steve Handley

Date:12/14SB3

Development Method UUriift

Caaing Elevation:-

A. Type of protective casting steel
B. Total length of protective casting 51
C. Height of protective casting ;
D. Height of standpipe 3.5'
E. Type of well cap PVC-Expandble
F. Total length of riser 60'S.S.. 33.5P.V.C.'
G. Type of riser 2' P.P. Stainless
H. Length of screen 10'
I. Type of screen 2'x10' 0.01 slotted stainless
J. Total depth of borehole 100'
K. Type of material Formation
L. Depth to bottom of screen 100'
M. Well point length n/A
N. Type of fitter pack Quartz Sand
O. Depth of fitter pack 8J1
P. Type of seal Hvdrateu bentonite chips
Q. Depth to top of seal 85'
R. Depth length of grout column 85'
S. Type of protective lid Hinged locking steel

COMMENTS: 'water level measured at completion of
construction of may not equal true swl.



RIEDEL ENVIRONMENTAL SERVICES, INC.
Well Completion Form

Project.-Evergreen Manor Boring* G105-S Riedel SuperviaorSteve Handley

Location:Roacoe,IL Static Water Level:35.9' TOG* Date:1/4/94

Job:3936 Drilling Contractor:Layna Development Method lAirtlft

Surface Elevation:- Caaing Elevation:-

^ C

A. Type of protective casting steel
B. Total length of protective casting 51
C. Height of protective casting -
D. Height of standpipe 2.5'
E. Type of well cap PVC-Exoandble
F. Total length of riser 30'S.S.. 27.5'P.V.C.
G. Type of riser 2' P.P. Stainless
H. Length of screen 10'
I. Type of screen 2'x10' 0.01 slotted stainless
J. Total depth of borehole 65'
K. Type of material Formation
L. Depth to bottom of screen 65'
M. Well point length n/A
N. Type of fitter pack Quartz Sand
O. Depth of fitter pack 531
P. Type of seal Hydrated bentonite chips
Q. Depth to top of seal 50'
R. Depth length of grout column 50'
S. Type of protective lid Hinged locking steel

COMMENTS: 'water level measured at completion of
construction of may not equal true swl.



RIEDEL ENVIRONMENTAL SERVICES, INC.
Well Completion Form

Project:Evergreen Manor

Location:Roacoe,IL

Job:3936

Boring* G10S-D

Static Water Level:35.9' TOG*

Drilling Contractor-.Layne

Surface Elevation:-

Riedei Suparviaor:Steva Handley

Dato:1/4/94

Development Method lAJrllft

Casing Elevation:-

A. Type of protective casting steel
B. Total length of protective casting 5_l
C. Height of protective casting -
D. Height of standpipe 2.5'
E. Type of well cap PVC-Expandble
F. Total tength of riser 60'S.S.. 32.5'P.V.C.
G. Type of riser 2' P.P. Stainless
H. Length of screen 10'
I. Type of screen 2'x10' 0.01 slotted stainless
J. Total depth of borehole 100'
K. Type of material Formation
L. Depth to bottom of screen 100'
M. Well point length n/A
N. Type of fitter pack Quartz Sand
O. Depth of fitter pack 88'
P. Type of seal Hvdrated bentonite chips
Q. Depth to top of seal 85'
R. Depth length of grout column 85'
S. Type of protective lid Hinged locking steel

COMMENTS: 'water level measured at completion of
construction of may not equal true swl.



RIEDEL ENVIRONMENTAL SERVICES, INC.
Well Completion Form

Project:Evergreen Manor

Location: Roecoe,IL

Job:3936

Boring* G106-S

Static Water Level:35.9' TOG*

Drilling Contractor:Layne

Surface Elevation:-

Riedel Supervieor:Steve Handley

Date:1/4/94

Development MethodJUrlift

Caaing Elevation:-

A. Type of protective casting steel
B. Total length of protective casting 51
C. Height of protective casting ;
D. Height of standpipe 2.5'
E. Type of well cap PVC-Expandble
F. Total length of riser 30'S.S.. 27.5'P.V.C.
G. Type of riser 2' P.P. Stainless
H. Length of screen 10'
I. Type of screen 2'x10' 0.01 slotted stainless
J. Total depth of borehole 65'
K. Type of material Formation
L. Depth to bottom of screen 65'
M. Well point length n/A
N. Type of fitter pack Quartz Sand
O. Depth of fitter pack 531
P. Type of seal \-lyui&teci bentonite chips
Q. Depth to top of seal 50'
R. Depth length of grout column 50'
S. Type of protective lid Hinged locking steel

COMMENTS: 'water level measured at completion of
construction of may not equal true swl.

--a-



RIEDEL ENVIRONMENTAL SERVICES, INC.
Well Completion Form

Project:Evergreen Manor Boring* G106-D Riedel SuperviaorSteve Handley

Location:Roecoe,IL Static Water Leve):35.9' TOG* Date:1/4/94

Job:3936 Drilling Contractor:Layna Development MethodiAirlift

Surface Elevation:- Caaing Elevation:-

•--q-

A. Type of protective casting steel
B. Total length of protective casting 51
C. Height of protective casting ;
D. Height of standpipe 2.5'
E. Type of well cap PVC-Expandble
F. Total length of riser 70'S.S.. 22.5'P.V.C.
G. Type of riser 2' P.P. Stainless
H. Length of screen 10'
I. Type of screen 2'x10' 0.01 slotted stainless
J. Total depth of borehole 100'
K. Type of material Formation
L. Depth to bottom of screen 100'
M. Well point length n/A
N. Type of fitter pack Quartz Sand
O. Depth of fitter pack 88'
P. Type of seal Hydratec! herftonitr chips
Q. Depth to top of seal 85'
R. Depth length of grout column 85'
S. Type of protective lid Hinged locking steel

COMMENTS: 'water level measured at completion of
construction of may not equal true swl.



RIEDEL ENVIRONMENTAL SERVICES, INC.
Well Completion Form

Project:Evergraen Manor

Location:Ro»coe,IL

Job:3936

Boring* G107-S

Static Water Level:36.5> TOG*

Drilling Contractor:Layna

Surface Elevation:-

Riedel Supervieor:Steve Handley

Data:1/4/M

Development MethodUUriltt

Caaing Elevations

A. Type of protective casting steel
B. Total length of protective casting 51
C. Height of protective casting -
D. Height of standpipe 2.5'
E. Type of well cap PVC-Expandbte
F. Total length of riser 37.5'P.V.C.
G. Type of riser 2' P.P. Stainless
H. Length of screen 10'
I. Type of screen 2'x10' 0.01 slotted stainless
J. Total depth of borehole 451
K. Type of material Formation
L. Depth to bottom of screen 45'
M. Well point length n/A
N. Type of fitter pack Quartz Sand
O. Depth of fitter pack 33'
P. Type of seal Hydrated bentonite chips
Q. Depth to top of seal 30'
R. Depth length of grout column 30'
S. Type of protective lid Hinged locking steel

COMMENTS: 'water level measured at completion of
construction of may not equal true swl.



RIEDEL ENVIRONMENTAL SERVICES, INC.
Well Completion Form

Project:Evergreen Manor

Location :Roecoe,IL

Job:3936

Boring* G107-D

Static Water Level :3«.S' TOG*

Drilling Contractor:Layna

Surface Elevation s

Riedel SuperviaonSteve Handley

Date:1/»V94

Development Method :AiriHt

Caaing Elevations

A. Type of protective casting steel
B. Totaf length of protective casting 5_l
C. Height of protective casting ;
D. Height of standpipe 2.5'
E. Type of well cap PVC-Expandbte
F. Total length of riser 3Q'S.S..27.5'P.V.C.
G. Type of riser 2' P.P. Stainless
H. Length of screen 10'
I. Type of screen 2'x10' 0.01 slotted stainless
J. Total depth of borehole 65'
K. Type of material Formation
L. Depth to bottom of screen 65'
M. Well point length n/A
N. Type of fitter pack Quartz Sand
O. Depth of fitter pack 53'
P. Type of seal Hydrated bentonite chips
Q. Depth to top of seal 50'
R. Depth length of grout column 50'
S. Type of protective lid Hinged locking steel

COMMENTS: 'water level measured at completion of
construction of may not equal true swl.



RIEDEL ENVIRONMENTAL SERVICES, INC.
Well Completion Form

Project:Evergreen Manor

Location:Roecoe,IL

Job:3936

Boring* G108-S

Static Water Level:38.5' TOG*

Drilling Con tractor: Lay ne

Surface Elevation s

Riedel Supervieor:Steve Handley

Date:1/*/94

Development MethodiAiriitt

Caaing Elevations

A. Type of protective casting steel
B. Total length of protective casting 5jl
C. Height of protective casting ;
D. Height of standpipe 31
E. Type of well cap PVC-Expandble
F. Total length of riser 1Q'S.S..27.5'P.V.C.
G. Type of riser 2' P.P. Stainless
H. Length of screen 10'
I. Type of screen 2'x10' 0.01 slotted stainless
J. Total depth of borehole 45'
K. Type of material Formation
L. Depth to bottom of screen 45'
M. Well point length n/A
N. Type of fitter pack Quartz Sand
O. Depth of fitter pack 33'
P. Type of seal Hydrated bentonite chips
Q. Depth to top of seal 30*
R. Depth length of grout column 30'
S. Type of protective lid Hinged locking steel

COMMENTS: 'water level measured at completion of
construction of may not equal true swl.

i..-*-
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RIEDEL ENVIRONMENTAL SERVICES, INC.
Well Completion Form

Project:Evergreen Manor

Location: Roacoe.lL

Job:3936

Boring* G108-D

Static Water Level:38.5' TOG*

Drilling ContractorLayne

Surface Elevation :-

Riedel SupervieorSteve Handley

Date:1/S/94

Development Method:Airiift

Caaing Elevations

A. Type of protective casting steel
B. Total length of protective casting 51
C. Height of protective casting ;
D. Height of standpipe 2.5'
E. Type of well cap PVC-Expandble
F. Total length of riser 3Q'S.S..27.5'P.V.C.
G. Type of riser 2' P.P. Stainless
H. Length of screen 10'
I. Type of screen 2'x10' 0.01 slotted stainless
J. Total depth of borehole 65*
K. Type of material Formation
L. Depth to bottom of screen 65'
M. Well point length n/A
N. Type of fitter pack Quartz Sand
O. Depth of fitter pack 53'
P. Type of seal Hydrated bentonite chips
Q. Depth to top of seal 50'
R. Depth length of grout column 50'
S. Type of protective lid Hinged locking steel

COMMENTS: 'water level measured at completion of
construction of may not equal true swl.

51



RIEDEL ENVIRONMENTAL SERVICES, INC.
Well Completion Form

Project:Evergreen Manor

Location:Roacoe,IL

Job:3936

Boring* G109-S

Static Water Level:38.5' TOG*

Drilling Contractor:Layne

Surface Elevation:-

Riedel Suparviaor:Steve Handley

Date:1/11/94

Development Method MrtHt

Caaing Elevatlons

A. Type of protective casting steel
B. Total length of protective casting 51
C. Height of protective casting ̂
D. Height of standpipe 2.5*
E. Type of well cap PVC-Expandble
F. Total length of riser 5'S.S..37.5'P.V.C.
G. Type of riser 2' P.P. Stainless
H. Length of screen 10'
I. Type of screen 2'x10' 0.01 slotted stainless
J. Total depth of borehole 50'
K. Type of material Formation
L. Depth to bottom of screen 50'
M. Well point length n/A
N. Type of fitter pack Quartz Sand
O. Depth of fitter pack 38'
P. Type of seal Hydrated bentonite chips
Q. Depth to top of seal 35'
R. Depth length of grout column 35'
S. Type of protective lid Hinged locking steel

COMMENTS: 'water level measured at completion of
construction of may not equal true swl.

£••*-
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RIEDEL ENVIRONMENTAL SERVICES, INC.
Well Completion Form

Proiect:Evergreen Manor

Location:Roecoe,IL

Job:3936

Boring* G109-D

Static Water Levet:40' TOG*

Drilling Contractor: Layne

Surface Elevation :-

Riedel SupervleorSteve Handley

Date:1/12/S4

Development Method Airlift

Caaing Elevation :-

' D
V

A. Type of protective casting steel
B. Total length of protective casting 51
C. Height of protective casting ;
D. Height of standpipe 2.5'
E. Type of well cap PVC-Expandble
F. Total length of riser 3Q'S.S..32.5'P.V.C.
G. Type of riser 2' P.P. Stainless
H. Length of screen 10'
I. Type of screen 2'x10' 0.01 slotted stainless
J. Total depth of borehole 70'
K. Type of material Formation
L. Depth to bottom of screen 70'
M. Well point length n/A
N. Type of fitter pack Quartz Sand
O. Depth of fitter pack 58'
P. Type of seal Hvdrated bentonite chips
Q. Depth to top of seal 55'
R. Depth length of grout column 55'
S. Type of protective lid Hinged locking steel

COMMENTS: 'water level measured at completion of
construction of may not equal true swl.

~
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RIEDEL ENVIRONMENTAL SERVICES, INC.
Well Completion Form

Project:Evergreen Manor

Location:Roecoe,IL

Job:3936

Boring* G110-S

Static Water Level 2V TOG*

Drilling Contractor:Layne

Surface Elevation:-

Riedel Supervieor:Steve Handley

Date:1/13/94

Development MethodiAiriift

Caaing Elevation :-

A. Type of protective casting steel
B. Totsf length of protective casting £
C. Height of protective casting •
D. Height of standpipe 2.75'
E. Type of well cap PVC-Expandbte
F. Total length of riser 5'S.S..18.75'P.V.C.
G. Type of riser 2' P.P. Stainless
H. Length of screen 10'
I. Type of screen 2'x10' 0.01 slotted stainless
J. Total depth of borehole 31;
K. Type of material Formation
L. Depth to bottom of screen 31'
M. Well point length n/A
N. Type of fitter pack Quartz Sand
O. Depth of fitter pack 19'
P. Type, ui seal Hydrated bentonite chips
Q. Depth to top of seal 16'
R. Depth length of grout column 16'
S. Type of protective lid Hinged locking steel

COMMENTS: 'water level measured at completion of
construction of may not equal true swl.



RIEDEL ENVIRONMENTAL SERVICES, INC.
Well Completion Form

Project:Evergreen Manor

Location: Roacoe,! L

Job:3936

Boring* G110-0

Static Water Level 3V TOG*

Drilling Contractor:Layne

Surface Elevation :-

Riedel SupervieorSteve Handley

Date:1/13/94

Development Method :Airiitt

Caaing Elevation s

A. Type of protective casting steel
B. Total length of protective casting 51
C. Height of protective casting ;
D. Height of standpipe 2.5'
E. Type of well cap PVC-Expandbte
F. Total length of riser 2Q'S.S..22.5'P.V.C.
G. Type of riser 2' P.P. Stainless
H. Length of screen 10'
I. Type of screen 2'x10' 0.01 slotted stainless
J. Total depth of borehole 50'
K. Type of material Formation
L. Depth to bottom of screen 50'
M. Well point length n/A
N. Type of fitter pack Quartz Sand
O. Depth of fitter pack 38'
P. Type of seal Hydiaied bentonite chips
Q. Depth to top of seal 35'
R. Depth length of grout column 35'
S. Type of protective lid Hinged locking steel

COMMENTS: 'water level measured at completion of
construction of may not equal true swl.
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HTW DRILLING LOG

C?MP\NY NAME
lerv.ces, Ir.c

-• D R I L L I N G SUBCONTRACTOR

Lavne
PROJECT

Evergreen Manor
4 LOCATION

Roscoe, Illinois
NAME OF D R I L L E R o MANUFACTURER S DESIGNATION OF DR.'.LL

:ZE;S A>D TYPES OF D R I L L I N G A.ND SAMPLING E Q U I P M E N T
IP-TH60

HOLE LOCATION

Kellys Quarry
9 SURFACE ELEVATION

10 DATE STARTED

12/1V93

U DATE COMPLETED

12/1V93
O V E R B U R D E N THICKNESS

N'/A

15. DEPTH GROUNDWATER ENCOUNTERED

See Well Const.
13 DEPTH DRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER D R ; L L : N G

COMPLETED

TOTAL DEPTH OF HOLE
^ "i ̂  ' S C T

17. OTHER WATER LEVEL MEASUREMENTS iSPEClFV)

GEOTECHNICAU SAMPLES

N / A
DISTURBED

N/A
UNDISTURBED

N/A
19. TOTAL NUMBER OF CORE BOXES

N/A
zo SAMPLES FOR CHEM-

ICAL .ANALYSIS
N / A

voc METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY <%

Z2. DISPOSITION OF HOLE BACKFILLED MONITORING WELL

G104-D

OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

, D E P T H DESCRIPTION OF MATERIALS
ANALYTICAL
SAMPLE NO. REMARKS

3-

LO-

Top Soil

Light brown medium san with 30i gravel,
(well rounded, poorly sorted, moist)
some silt

-2

-J

—5

FORM081/1 TCT-Si. Lou

51



HTW DRILLING LOG
.'SOJcCT

Evergreen Manor
2. INSPECTOR

SJH

PTH DESCRIPTION OF MATERIALS
ANALYTICAL
SAMPLE NO REMARKS

Light brown medium sand 80$, poorly
sorted, well rounded gravel, some silt,
moist

26

—7

-10

-u

Fine to medium light brown sand, clean,
moist, dense, minor gravel, (well sorted,
0.5 - 1 cm)

-13

-14

-IS

-U

FORM081/1 TCT Si L.



HTW DRILLING LOG

[ • P R O J E C T
•*" v & r* gr*g^ n y 3. n Q r__

- INSPECTOR

i iPT DESCRIPTION OF MATERLALS
ANALYTICAL
SAMPLE NO REMARKS

-17

II

Medium to coarse light brown sand, moist,
dense, 20$ gravel

to

Medium to coarse light brown sand, trace
gravel, dense, wet

42-

Medium to coarse light brown sand, dense,
-4 60$ gravel (0.25 - 0.5 cm)

40-

-24

Coarse light brown sand 80$ poorly sorted
gravel, wet

50 -«•

-2*
medium to coarse* light brown sand with
40$ poorly sorted well rounded gravel
0.25 - 0.5 cm)

FORM081A TCT-Si Loi



HTW DRILLLN'G LOG
PROJEC

Manor
2. INSPECTOR

SJH SHEET

DIPT DESCRIPTION OF MATERIALS
.ANALYTICAL
SAMPLE NO RE-MARKS

O J -

6-

-31

-11

Light grey coarse sand with 30$ gravel,
wet

Light brown coarse sand with trace
gravel, dense, wet

-34

-35

-34

-37

-3t

FORM081A TCT-Si



HTW DRILLING LOG
1 PROJECT

Evergreen Manor
2. INSPECTOR

SJH

D E P T F DESCRIPTION OF MATERIALS
ANALYTICAL
SAMPLE NO. 3 E.MARKS

34-

86

33

90

92

it-

-41

-4}

-43
to medium light brown sand with 10$

gravel, some silt, wet, dense

Fine to medium sand, clean, well sorted,
some silt

Same as above with trace gravel

Same as above with 20$ gravel

Finished running: 12:06
Drill stem, TD = 100'

J9

-47

FORM081A TCT-St. Lou;



HTW DRILLING LOG
C..'M?A>Y NAME

Services, Inc
:. DRILLING SUBCONTRACTOR

Layne
PROJECT

Evergreen Manor
4 LOCATION

Roscoe. Illinois
' NAME OF DRILLER

'*"1 D O U R
•> MANUFACTURER'S DESIGNATION OF D R I L L

IZ.ES .AND TYPES OF D R I L L I N G AND SAMPLING E Q U I P M E N T

:R-TH60

HOLE LOCATION

Ecolab
9 SURFACE ELEVATION

10 DATE ST.ARTED

12/09/93
11 DATE COMPLETED

12/09/93
OVERBURDEN THICKNESS

N/A

15. DEPTH GROUNDWATER ENCOUNTERED

See Well Const.
13. DEPTH DRILLED INTO ROCK

N/A

16. DEPTH TO WATER AND ELAPSED TIME .AFTER D R I L L I N G
COMPLETED

14 TOTAL DEPTH OF HOLE

100'
17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18. GEOTECHNICAL SAMPLES

N/A

DISTURBED

N / A

UNDISTURBED

N / A

19. TOTAL NUMBER OF CORE BOXES

N/A
20. SAMPLES FOR CHEM-

ICAL ANALYSIS

N/A

voc METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY ̂

22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL

G102-D

OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR >

DKFTH DESCRIPTION OF MATERIALS
AMALYTICAL
SAMPLE NO. REMARKS

8-

10-

-i

Top_ Soil_

Medium dense brown sand
20$ gravel, with silt

Coarse dense light sand with 50$ gravel,
some silt

Wet

Fine to medium dense sand
Tan, wet, 10$ gravel, trace silt

-5

Upper water in hole
is from circulation

FORM081/1 TCT-Sc. Leu



HTW DRILLING LOG

verereen Manor
2. INSPECTOR

STH

D E P T H DESCRIPTION OF MATERIALS
ANALYTICAL
SAMPLE NO 3 EM. ARKS

. ••*
Coarse gravel (tan-light brown)
Dense sand with 20$ gravel, some silt

Wet .7

Fine to medium sand (light brown)
Dense, 10$ gravel (well rounded, poorly -*
sorted), some silt (moist), wet (surface
water)

-10

u
Medium to fine sand, dense, light brown
Moist, trace gravel

Same as above with 20$ gravel, well
rounded, poorly sorted, moist

Fine to medium sand (light brown) with
trace gravel, moist

3 -u

0 -IS

2
Fine to medium sand (light brown) 20$
gravel, moist, dense

Same with 50$ gravel

FORM081/1 TCT S( L.



HTVV DRILLING LOG
PROJECT

Everareen Manor
2- INSPECTOR

SJH

1'-, DESCRIPTION OF MATERIALS
ANALYTICAL
SAMPLE NO. E MAR KS

Course sand (light brown) dense with some
_s\.lt ,_trace_gravel,_wet_

Fine to medium sand with trace gravel,
some silt, wet

Fine sand, clean, (light brown), well
sorted, no gravel, some silt, wet

Fine to medium Sand (light brown), with
trace medium gravel, wet (gravel poorly
sorted, sand well sorted, dense)

Poorly sorted gravel

Fine to medium sand, clean, well sorted,
wet

-it

-20

-11

-22

-U

—24

-25

U

-27

FORM081A TCT-Si. Lou



HTVV DRILLLNG LOG

•-<«,„,

1-'

'; P30JECT 2. INSPECTOR |

Fverereen Manor SJH j-i-rr.

Dt:?TH

61 •

-

(-?

—

64 -

66

3

0

2 •

U

76

DESCRIPTION OF MATERIALS

Poorly sorted gravel ( 80$) with fine to
medium sand (light brown), some silt, wet,
dense

Poorly sorted gravel (rounded, with some
subangular, 50$) with grey medium sand,
some silt, wet

Medium light brown sand (dense) with trace
gravel

Medium light brown sand with 40$
Poorly sorted gravelA wet

Poorly sorted gravel with light brown to
grey-brown medium sand
Wet

-a

•10

—
-31

**

-32

-33

-34

-35

-*

-37

-31 n «

.ANALYTICAL
SAMPLE NO * = MARKS

FORM081A TCT Si



HTW DRILLLNG LOG

E/ergreen Manor.
2. INSPECTOR

Th DESCRIPTION OF MATERIALS
.ANALYTICAL
SAMPLE NO 3 E MARKS

Fine to medium grey sand, dense, wet, with
trace gravel, some silt

Medium sand (brown) with 30$ poorly sorted
gravel, some silt, wet

-41

-42

-43

Fine to medium light brown sand with trace

-47

-49

-50
TD = 100'
Finished 15:13

FORM081A TCTSl. Lou
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SERVICES M

July 19, 1993

Mr Greg Dunn
State of I l l inois
Environmental Protection Agency
Division of Remediation Management
2200 Churchill Road
Springfield, IL 62794-9276

RE: 2010400015 - Winnebago County " " ' '
Evergreen Manor GW Contamination/Roscoe
SF/Fiscal
RES#35 14-36 11

Dear Mr Dunn:

Riedel Environmental Services Inc. (Riedel) is pleased to submit our cost proposal for the
above reference project.

Due to the short time to submit this cost proposal Riedel has not had the opportunity to
make a site visit , please see the attached list for assumptions.

At your request we are submitting our cost proposal in two options: Option "A" and Option
"C". Neither option included the cost of analytical sampling.

The drilling method described in Option"C", offers the fastest and most dependable
technique in that we can drill through obstructions in the substrate which would hamper the
advancement of a hollow stem auger. Per our phone conversation of July 15, 1993, there
will not be any sampling of the soils, so Option "B" of the attached cost proposal from our
subcontract will not be considered at this time.

If you have any question concerning this cost proposal, please contact Michael Noble at
(314) 532-7660.

Sincerely,

Riedel Environmental Services, Inc.

r
Michael Noble
Estimator

Attachments
Chicago District:

5233 North Pearl Street
Rosemont. Illinois 60018

(708)671-0061

Steve Handley
Hydrogeologist

MN#18:IEPAJS14-4611/EVERGREEN MANOR/DUNN
Rocky Mountain Region:

24 Hour Hotline (800) 3344004
A Subsidiary of Riedel Env.ronmental Technologies Inc. 303) 373 4400



ASSUMPTIONS

Evergreen Manor GW Contamination/Roscoe

:. (n the e v e n t that an upgrade to Level C is necessary, the rates wi l l change
accordingly,

2. While we consider the estimated number of hours in our estimate to be average for
projects of this type, the actual quantities could vary based on factors such as
formations encountered, decontamination procedures, weather, site visit, etc.

3. No site security is necessary.

-i. Should a decontamination pad be requires, the charge for construction would be in
addition to the cost proposal.

5. We assume that the formations encountered will be drillable/augerable. Should
down hole drilling and geologic conditions at a monitoring well borehole prevent the
continued advancement of the borehole to the target depth, the decision to abandon
the borehole shall be discussed. Should we be 'instructed to continue drilling against
our judgement, all lost or damaged drill tools will be charged at invoice plus 15%
(per our subcontractor contract). Attempts to recover stuck or broken tools will be
charged at the hourly rate quoted( for rig and crew) in the subcontractor pricing.

b. Surveying of the well will be done per our HW-3007 contract. This is in addition the
cost proposal. Once locations of well are known and the type of survey needed,
Riedel wil l then be able to quote prices.

We assume the drilling will be through soil, asphalt and not through concrete, this
will hamper the drilling time/schedule.

3. The handling of soil cutting and water relating (rinsates, decon, development) to this
project will be the responsibility of IEPA and has not been included in our pricing.

Chicago District: Rocky Mountain Region-
5233 Norm Peart Street * 4975 Pans Str**t

,nc.
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MOCOO FEET

42°22'30"

5000 6000 7000 FEET
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M. DATUM OF 1929

jILL/NOfS

ROAD CLASSIFICATION
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hard surface - - improved surface ._»«
Secondary highway,
hard surface _„=_—. Unimproved road .. -- -

Interstate Route Q u S Route O State Route
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EY.RESTON. VIRGINIA 22092
3ANA. ILLINOIS 61801.
>RY SURVEY, MMMSON. WISCONSIN 53706
SVM9IM.S IS AVAHABLC ON REQUEST
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State of Illinois
ENVIRONMENTAL PROTECTION AGENCY

Mary A. Gade, Director 2200 Churchill Road, Springfield, IL 62794-9276

MEMORANDUM

DATE: July 22, 1996

TO: Bureau of Land File

FROM: Greg Dunn

SUBJECT: L2010400015 -- Winnebago County
Roscoe/Evergreen Manor
SuperfunoVTechnical Reports

On October 19, 1994, the Illinois Environmental Protection Agency's (Agency) drill rig,
support vehicle, and crew mobilized to Roscoe, Illinois for the installation of a monitoring
well. The drill rig crew and the equipment arrived at the first boring location behind
Ecolab at 1500. The drill rig crew consisted of Paul Mason (driller), Bob Mathis
(driller's assistant), Bill Walkenbach (driller's assistant and decontamination), and Greg
Dunn (geologist). The sky was clear, and a slight breeze blew. The temperature was
approximately 60°F.

Setting up the drill rig began at 1520 at the first boring location (B-l), which is located
southeast of Ecolab' s main manufacturing building. This location will be known as
monitoring well G i l l . Drilling began at 1545 using decontaminated (3 3/4 inch inside
diameter) hollow stem augers, along with a decontaminated knock-out plate since the
geology of the area consists of sands and sands and gravels. Air monitoring was
completed using an HNu. The HNu background was 0.5 meter units; consequently, no
readings were detected during drilling.

The geology of the borehole was completed by logging the auger cuttings. (See attached
well completion report and field log boring form for the specific geology of this
borehole). The drilling of B-l was completed at 1655. The total depth of the boring was
49.1 feet.

The stainless steel casing was decontaminated and measured. The following measurements
were made to reflect the actual casing lengths:

Quantity Casing Type Measurements
4 10' Riser 10.02' 10.03' 10.03' 10.02'
1 5' Screen 5.37'
1 5' Screen 5.69

Printed on Recycled Ptper



\m, The total casing measurement, including the screen, was 51.16 feet. We began placing
casing in the borehole at 1705, and finished at 1710. We began pulling hollow stem
augers at 1710, and finished at 1730. The borehole collapsed to 37.5 feet below ground
surface. A 50 pound bag of sand was used to bring the natural sand pack up to 36.0 feet
below ground surface. One 50 pound bucket of bentonite pellets was used to seal above
the sand pack, bringing the depth of the borehole to 33.3 feet below ground surface. We
began mixing cement at 1755, in order to cement the borehole from 33.3 feet to the
surface. Nine 94 pound bags of cement and twelve 50 pound bags of sand were mixed
and poured into the boring to seal the upper portion. Prior to leaving this location, a five
foot long steel outer casing was placed around the monitoring well and locked. The drill
rig demobilized from the site at 1840.

On October 31, 1994, the Illinois Environmental Protection Agency's (Agency) drill rig,
support vehicle, and crew mobilized to Roscoe, Illinois for the installation of a single
monitoring well. The drill rig crew and equipment arrived at the boring location behind
American Freightways at 1130. The drill rig's crew consisted of Paul Mason (driller),
Bob Mathis (driller's assistant), Bill Walkenbach (driller's assistant and decontamination),
Sean Schnepper (decontamination), Jennifer Seul (assistant geologist), and Greg Dunn
(geologist). The sky was overcast, and rain was predominant. A temperature was
approximately 45°F.

We began setting up the drill rig at 1133 at boring location (B-2), which is located
Wit southeast of American Freightways main building. This location will be known as

monitoring well G112. Drilling began at 1200 using decontaminated (3 3/4 inch inside
diameter) hollow stem augers with a decontaminated knock-out plate since the geology
of the area consists of sands and sands and gravels. Air monitoring was completed using
an OVA, with the OVA background at 0.1 meter units. No readings were detected during
drilling.

The geology of the borehole was completed by logging the auger cuttings. (See attached
well completion report and field log boring form for the specific geology of this
borehole). We finished drilling B-2 at 1240. The total depth of the boring was 48.8 feet.

The stainless steel casing was decontaminated and measured. The following measurements
were made to reflect the actual casing lengths:

Quantity Casing Type Measurements
4 10' Riser 10.16' 10.03' 10.03' 10.02'
1 5' Screen 5.31'
1 5' Screen 5.70'

The total casing measurement, including the screen, was 51.25 feet. We began placing
casing in the borehole at 1245, and finished at 1247. We began pulling hollow stem
augers at 1250, and finished at 1315. The borehole collapsed to 38.8 feet below the



ground surface. Four 50 pound bags of sand were used to bring the natural sand pack up
to 35.0 feet below ground surface. A 50 pound bucket of bentonite pellets was used to
seal above the sand pack; however, the sand sloughed to 29.0 feet below ground surface.
Another 50 pound bucket of bentonite pellets was placed in the hole bringing the depth
of the borehole to 22.7 feet below ground surface. A 50 pound bag of benseal was added
bringing the depth of the borehole to 20.0 feet below ground surface. We began mixing
cement at 1320 to cement the borehole from 20.0 feet to the surface. Ten 94 pound bags
of cement and six 50 pound bags of sand were mixed and poured into the boring to seal
the upper portion. Prior to leaving this location, a five foot long steel outer casing was
placed around the monitoring well and locked. The drill rig crew demobilized from the
site at 1435.

On November 1, 1994, the Illinois Environmental Protection Agency's (Agency) drill rig,
support vehicle, and crew mobilized to Roscoe, Illinois for the installation of two
monitoring wells. The drill rig crew and equipment arrived at the first boring location
on the northwest corner of Metric Road and Rockton Road at 0815. The drill rig crew
consisted of Paul Mason (driller), Bob Mathis (driller's assistant), Bill Walkenbach
(driller's assistant and decontamination), Sean Schnepper (decontamination), Jennifer Seul
(assistant geologist), and Greg Dunn (geologist). The sky was clear, cool, and a brisk
wind from the northwest blew. The temperature was around 40°F.

We began setting up the drill rig at 0850 at the first boring location of the day (B-3),
which will also be known as monitoring well G113. Drilling began at 0910 using
decontaminated (3 3/4 inch inside diameter) hollow stem augers with a decontaminated
knock-out plate since the geology of the area consists of sand and gravel. Air monitoring
was completed using an OVA, with the OVA background at 1.2 meter units. No readings
were detected during drilling.

The geology of the borehole was completed by logging the auger cuttings. (See attached
well completion report and the field log boring form for the specific geology of this
borehole). We finished drilling B-3 at 0940. The total depth of the boring was 54.35
feet.

The stainless steel casing was decontaminated and measured. The following measurements
were made to reflect the actual casing lengths:

Quantity Casing Type Measurements
4 10' Riser 10.16' 10.03' 10.03' 10.02'
1 5' Screen 5.36'
1 5' Screen 5.70'

The total casing measurement including the screen was 56.29 feet. We started placing
casing in the borehole at 1005, and finished at 1015. We began pulling the hollow stem
augers at 1015, and finished at 1035. The borehole collapsed to 24.4 feet below ground
surface. A 50 pound bucket of bentonite pellets was used to seal above the sand pack,
however, the sand sloughed to 15.7 feet below ground surface. A 50 pound bag of



benseal was added, bringing the depth of the borehole to 14.9 feet below ground surface.
We began mixing cement at 1115 to cement the borehole from 14.9 feet to the surface.
Ten 94 pound bags of cement and ten 50 pound bags of sand were mixed and poured into
the boring to seal the upper portion. Prior to leaving this location, a flush mount outer
casing was placed around the monitoring well and locked. (Bob Rogers with the IEPA
arrived at the site at 1200).

We started setting up the drill rig at 1250 at the second boring location of the day (B-4),
which is located along Rockton Road, southwest of the Regal-Beloit facility. This
location will be known as monitoring well G114. Drilling began at 1315 using
decontaminated (3 3/4 inch inside diameter) hollow stem augers with a decontaminated
knock-out plate since the geology of the area consists of sand and gravel. Air monitoring
was completed using an OVA, with the OVA background at 1.3 meter units. No readings
were detected during drilling.

The geology of the borehole was completed by logging the auger cuttings. (See attached
well completion report and the field log boring form for the specific geology of this
borehole). We completed drilling B-4 at 1345. The total depth of the boring was 54.2
feet.

The stainless steel casing was decontaminated and measured. The following measurements
were made to reflect the actual casing lengths:

Quantity Casing Type Measurements
4 10' Riser 10.20' 10.20' 10.02'
3 5' Riser 4.98' 5.00' 4.98'
1 5' Screen 5.37'
1 5' Screen 5.70'

The total casing measurement, including the screen, was 56.45 feet. We started placing
casing in the borehole at 1410, and finished at 1425. We began pulling the hollow stem
augers at 1425, and finished at 1445. The borehole collapsed to 39.7 feet below ground
surface. A 50 pound bucket of bentonite pellets and two 50 bags of benseal were used
to seal above the sand pack, bringing the depth of the borehole to 36.5 feet below ground
surface. We began mixing cement at 1520 to cement the borehole from 36.5 feet to the
surface. Eleven 94 pound bags of cement and eleven 50 pound bags of sand were mixed
and poured into the boring to seal the upper portion. Prior to leaving this location, a flush
mount outer casing was placed around the monitoring well and locked. The drill rig crew
demobilized from the site at 1710.

On November 2, 1994, the Illinois Environmental Protection Agency's (Agency) drill rig,
support vehicle, and crew mobilized to Roscoe, Illinois for the surveying of the four
monitoring wells. The drill rig crew and equipment arrived at Ecolab to begin surveying
at 0750. The drill rig's crew consisted of Paul Mason (driller), Bob Mathis (driller's
assistant), and Greg Dunn (geologist). The sky was cloudy and cool, with a brisk wind
from the south southeast blew. The temperature was around 45°F.



We began setting up to survey at 0755. A known elevation from monitoring well G103
was used to begin surveying. The following measurements were made (established from
the top of the casing) for the following monitoring wells:

Well Elevation
Gil l 770.70
G112 774.30
G113 771.29
G114 771.74

We finished surveying at 0940. The drill rig crew demobilized from the site at 0945. No
photographs were taken during the drilling operations.

GWD:gwd/evergr3.ins •

Attachments: Well Completion Report
Field Boring Log

cc: Rockford Regional Office (with attachments)
Stan Black, IEPA/Community Relations (with attachments)
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Site

Illinois Environmental Protection Agency

0£>l£ Countv

Well Completion Report

weii - Ct~n xvvto»r-
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Dr i l l ing Methob: Sb A vT"f Drilling Fluids'type)

Annular Space Details

/Type of surface Seal: L Q+JC**

1 Type of Annular Sealant: t-€nv^/r

Amount of cement: « of bags IQ. Ibs. per bag ^7
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Illinois Environmental Protection Agency

2O / O H o O f j i S L Countv L\J,',

Well Completion Report

Well » £-( I ̂

Coordinate: N

D r i l l i n g Contractor

" .̂ i

' I f /?, Date Drilled Start:

_ Easting.

/ / A / f Y

L>-IO Completed uL
nr,n nE vf.thnsr 3%"Ti Drilling Fluid*

Annular Space Details

Type of Surface

1 Type of Annular Sealant: (er*\r-T

Amount of cement: « of bags 12.— Ibs. per bag j£jL_
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Type of Bentonite Seal 'Granular. Pellet): _2—KQu*<£
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Site

Sue :

Illinois Environmental Protection Agency
'•

fn,,r,rv

Well Completion Report

Well < 3 - / / V

. Grid Coordinate: Northing .

Drilling Contractor: -?£PA "br/d £.-j

Date Completed:

Dri l l ing > 3% " Drilling Fluids

Annular Space Details

Type of Surface ,

1 Type of Annular Sealant: 6<rv\f~/+"

Amount of cement: * of J Ih. p.r K>( ^V

Amount of bentonite: « of bags Iba. per bag .

l/u '' 0 fl)• 71 ICDg^d/Type of Bentonite Seal 'Granular. Pellet):

Amount of bentonite: * of Baga .

Type of Sand Pack: ^___^___

Source of Sand: ^^__^^^__
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State of Illinois
ENVIRONMENTAL PROTECTION AGENCY

X ,̂ Mary A. Gade, Director 2200 Churchill Road, Springfield, IL 62794-9276

BUREAU OF LAND
REMEDIAL PROJECT MANAGEMENT SECTION

SITE INSPECTION DOCUMENT

2010400015--Winnebago County
Roscoe/Evergreen Manor GW Contamination
Site Remediation/Technical Reports

Date: December 19. 1994-December 21. 1994 Time: Various

Samples Collected: Yes Photographs Taken: Yes

Project Manager: Greg Dunn Type of Site: Response Action Site

NARRATIVE

IEPA personnel sampled monitoring wells located northeast of the Evergreen Manor groundwater
UN,,/ contamination study area. The monitoring wells were sampled between December 19 and

December 21, 1994. The samples were collected according to IEPA sampling protocol. The
samples were received by the laboratory, however the holding times were exceeded. The samples
were not analyzed.

The following notebook pages describe the work completed during the December 19-21, 1994
sampling investigation. The photographs are attached.

Attachments: Photos (X) Map (X)
Chain of Custody (X)
Other:

cc: Bureau of Land File (with attachments)
Rockford Regional File (with attachments)
Stan Black, IEPA/Community Relations Unit (with attachments)
Jerry Wilman, IEPA/RPMS (with attachments)

Printed on Recycled toper
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n
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-, J —- T, ,̂,, -„,- _» 1JLI „!„ n-r-Tf-m Mlt"̂1 -̂  T" - - - - --£| *-

code Size {Preseri!

40ml j HCL1, .j

apsf >«Mia,iia-i<»ii,.>im..i
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•(. . , ' ' OKI me t i t i,:
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J t ^ J , , , , , , , .- mm ,., UU1I.IMI .".1 .1,

1 L 1 1

. 1 I t

' L. ' * , - . > • • • rn. .

1 1 1 ) ' ' " ' - : ' " '

: | I •

1 1 I . I . , • , - . : . . • • . - ' • •

y ' '• ' . . . . . . . •'.".'-".."•!-" » ; . '.-.'; L:.::.^:.:-;--

f

h -

\ "

U — X-——

•.

". ' ' - -•;

' i L F i r ' ] !

L ' i.'i '... 6"

'2P-M

•(...

f i me

l^.i/i
Prrk

• H A I f J OF OUT-TOi • • • 1-inCJNIC-l. 1.
Tiipcin; :onuiner wnn tnc- shippiny ccn ta ine ; sciiec and in tac t .

/ N

/

; ;-'̂ ;e iisteo isove was ccilected and flaceo in r-o[t:ii--rn''sy presence, that each bottle was placed intact in the
inFine.- and that ! sealed the saaple shipping container at the date and t.ite~listed below.

Seal ri/^JL/S.'f Time:
xj

Pickup:



IEPA /- \
iCHAIN OfL;eUSTQbY«;

, i* *- *" <••**.? *\ ^V*-***"

Facility * " * ' "" ',"';

Na : EVEJ?GR£EJi_MAjlQa
Re^ jnr.BQSKEfifiB
Coun ty: W.1NNE..BAS.Q

/rfiA
*y'v

i-j-vv •

By;

2010400015;

Project Manager : ; jGREG DUNN

Sample I.D. Sampie Date 6 ample Tiint .-

jr..........-_ C' i v i s i o n / C o m pa n y ,.. xivU.__

no.

CONTAINER |
, 4. 4— _̂-H,

Size JPreser}
_ _ — ««. -̂- »— -̂ ™ WV Mi- VM. »M«,»*»~^-^

40m 1 . „..!.. JHCJ,, i VOA_
\ . - ' . i
i i_i : _,,,̂ , i ,

0 O d 2

1

__ . , J , ^ ,_^,,.J
I I

^ ,..i „. . _,„„, „)

,™JU~
I

" . f

:> ANALYSfS '.
. *.;..-:..,. • . . , •* v e ~\,

' "'•- :/ . '- *** , ..","

.- :— :- - ' "-52^ "•' ' " ' * '
' ' "̂  t ^ ** "* «- >

A " • * * •^"•"
**, ^ •> 1

^' •* -i. 1

• •• . -nl.1... . , -,, . , . . , . - - ,

. . . . ... . "

(Y^J)

. ..J

•X-\ •
\
\

" " '"' ' \,

up

' l i i - : L H O F C C i S I O t ' i ' . H R O N I C l F .
i t p i n ^ c o n t a i n e r w i t h t h e s h i p p i n g c o n t a i n e r sea led a n d i n t ac t .

Cdcma tin s :

r •"'•t -" B^5L\-pm.. t t :

Mil tr.r :is;.Jv listed above was collected and placed in bottles in «y presence, that each bottle was placed intact in the
iviri. ••.jptainer an-: that I sealed the saijple shipping container at the date and tiae listed below.

Time:

amp]e Pickup:

C j n a r u

Q #



, XEPA — CLP
.ISHAIM OF

'&'•• ' "
"Facility

R«. -on:.IfiQ£K£3BQL
County: Project Hana<ger ~t';- ORES DUNN

Sample I.D .

Gin :
Sample Date Time

^n

i-ippearance :

t. ; '- Oi i l iMfci i t'i. .

. . " _ „ ? • D i v i s i o n / C o rn pa n y

CONTAINER
.

ANALYSIS'

t

1
i

t

1

\

No . ! Code

' ' ' !*- 1 l

i

i

i

. . . . l

Size j Preset J '?* :•.'.••.' - . - - :\^>>*~1 ^ ».\, * - ;

40ml J HCL 1VOA " ' ''*'~™ •" " ' * ' "
! ! -- '*•"- ' "' •
i t •- •
i t
( . ,, 1 , , ,, • 1, -1 JJ - •• V L 1 ^ I I . -- '• ,

1 <

1 1

| ) „ .„„ . , , . , , .. ,n,n», . , - !„ , . ! „

t 1
i i

1 1 . ..... . .
1 ' ' ' -.t » , . . . , . . . . ^ .., ' .:-.. . . .

(Y^N)

\ .
L-V__~

n \ '

" V

• v •

.. „_ J.

' i " ~ •' I " " ~~ ~~ " ' " " ~ . . _ — - - .. -- .- .- - - -j.. — -- - — — ̂ -

• M A I N OF ; i . i - . . ^ O L ' . • ' HRDN1CL L
.;..;; ;n. z a a p i o shipping con ta ine r wi t ! ' , tne 5ri;p;r,g cDnt i ine: SciieJ ana in tac t .

|Vlii:^iu,_ii^< Signature-: 'jiL^^j^aL^

•T -^^ l « - 1OQQ5— Ir.tarl ;-:f7Vy N

:r,-t r h = sispie l:s:ei above *a; collected ana placed in bcttles in «y ptasencs. that each bottle was placed intact in the
ipnn; contiinsr and ih-t I sealed the sasple shipping container at the date and time listed belox.

'-• i vJ not t u r c- : (Jj^_0,C L^ J

Time:

..eiiiiple Pickup:

Geal t t



' ;>-.* v#!P!%": iXEPA — CLP
CHAIR OF/CUSTODY

Facilit

R' on. 3QOK£Q_RP
County: "

„ Site Sill ing" Code rjL^52r509l_l
Project Manager :_£B_E_G_.DUJiN_.

Sample

.*ti*. » ^JK, ~SPZ2i*. - -ff- ™:33^WiHmMfntiMm™imr''~T /, y .

, i , . ' < nr. ;•_ .1 ...nee . Cc^A-VX^y

v—/
. ...-, :' Oiiirik.:!"! i;.;:

T j Ifif i ;

.«,.£.?-.. ..:-.̂,.-._Z'i...'..it.- _ L11 v i::. i o n / uom t>a n >,•• -t_. .̂/./r
; CON VAINER

;_• 1

i _ ^
t

f
„..* , ._ „

i
..„,„.. j . ._ _ . . . ̂

Size !

i .i
. . ju.

1

1

1
1

1
i

Preset I

HCL LVOA
»

— — 4 — -
*
i
.1 . _ .- .

1 1

1 f

t 1
i j •:
! f
1 1

ANALYSIS , .. - » f

;:;;;;-
:;v\;"^.-_-uY<5)

» •>- -","» «\\ - ̂
. •„,. - : . , 5 \

» "̂  "
1 V

I

t

1 _ . ;:,,

i
i

i . i h - TC'i. i ' . I i ! ' :ON ; ' ' ! . . ; .
. i i : ,C: i : : r : ipp i r , ; c o r i t ; i n £ ' * i t n t h e t r , i : .p . r ,q c o n t a i n s , r e ^ i e o a n a i n t a c t .

- j. <"(i ia t, LI i ̂  '.

: (OOQ2X....

:':,: r-. uc:u !i-:t-;o ;tove xas collected an-J piaced m tome-: i&.ny presence, tnat each bottle Has placed intact in the
.•iiHii'ij •::•!'.uiiis,1 am' that I sealed the sasoie shuiing container at the date ano tine listed belch.

O



« „» i* **»"°s«j«»' vi *k& Js î̂ i* •'Wnwi fi j, » ,««i t««s.%

l̂ ,̂ ut̂
a'ty: * • ̂ -x &-;;-"" ?t&£;ii4r f^ ;*, *, *$*.* , r v. *
^^EVERGREEN 'MANOR' -'V^ ̂  -..: • -.y >'ait '̂InwntQf^CTSmd^CTO^ ,̂ »
ori.: ROCKPOeErt--^^.^,..^^. fiy.̂  ̂ ;'' Mte"ifi-Jî .;<5̂ l̂ l>S2-̂ ^ri~: 7»X^' ' :-V

Sample Appearance' :

Collector Comments:

Sampler Signature : .G>ivision/Company J—c: PA/ ^'-'-'/'•>(./( „

%?- '-.'{ .. CONTAINER

^'\ }Ho. | Cod©

« * ^ I

^* , jf , L „ ,

I (

t 1

" X ,- 1

1 1
jL*ni.,.,m.l , , r , „„ h , -,, »-...

'- t 1

1

f

1 1

- t 1

Size
U-IL- <•" ••' mi' «.• Ti*T 1

+

,„., .„ „ „

,,,„ „„. .„„ ..„ ,,, . .

,

Preser
•• lim- JUTT I1U.- J.VJ.1I l-1ir -IKT -

HCt

L ^ rr,«^

.

.

,,. ._-. /! ' ANALYSIS :4
:^vs«;T3AV t/J '• / ' FIL FEPI r

* * . ' * * * • * • „, r / /r * ,-, ,*: S
-

-,. ,* r „ - - , • r „ - -

. '

X' * '

- - - -

t
\

-

Date

*

- - -

Tim

_i L, j , _ _ „ _ ! , „ _ _ _ ™_. -.- _ .L. _, •_. - _ _ » _ ^ — _•— — — . - ^ . . _ _ _ _ . „ _ , . _ „ - , - _ . 4-—-
^ - - >J. — _ f — — ' ' ~ T ""• -~• —- —' — -7- — — — -— -J-. -__*._ - _ • — - . y,

' _ _ _ _ _ ,.... CHAI.N_..QF_.CUSTODY:. CHRONICLE
I certify that I received the saaple shipping container xith the shipping container sealed and intact.

I.
I

-.1

- t

Opened by (print): |\

'-'ate: I3x)^\l94 - Time: 19' c9\ oVVx Seal tt:

\Sec\rV \l

'

Signature: _X _ \Ljg Q Q_JL A HjjA CJJM
s^***.

(̂ 7)

,x-"*v N—
Intact ? ( ( ) . / N

I ce r t i f y that the saaple listed~above was collected and placed in bottles irr-iy "presence, that each bottle was placed intact in the
saaple shipping container and that I sealed the saiple shipping container at the date and tiae listed beloN.

Scaled by (pr in t ) : K.\e^\VA Y^

oil /^^ Time: ^ P ̂Date:

igna tur

Seal
-J

courier' - Sample Pickup:



i; f>A - CLP "' *^>«*v
CHAIN O' CUSTODY ^ "~'V

F a c i l i t y
ii. -:, : _F,VE:RCRE.CN .MANOR_
! • ;• r, ; / RC i CI. J1Q J >p

, i i - v : W I N H E B n Q O

Seal #

fiy:

Si te Inventory # ' :
Site Billing .Code:_LjP52r_?Q9 J ,_
Project Manager :_GREG..pyNN_

L abora to ry i-.aiilp.Li:: 1

JjfQS. ______

v is lon/

ANALYSIS

Preser!

..HCL. IVPA.
t

..j._

. f'! i <• .' l .' ... i ! ' i f - . ; ' i i t - . ' ! M i l '

t 3 i : ' : v - r ^ : i ; : [ f i r : r, i j ^ Hi : . j H t o i i i e r nd i n t a c t .

/CCCo.

-,:,•:.'"AjV"- was collected an^ :£•. ir . t i i i t ' l e i i r i «;. p r i s e n c ? , t h a t e a c h fcc - r t i r was p i r .c to i n t a c t i n t h e
ano t:sc iiu.c-1 fceiow.

x~\
i'', /'

v—' '

l ' t c !•; u p:

Courier - -
I .certify U*t-I i « c m i t

' ' J



- > • , -.**«.,;*

•IEPA - CLF *;"*. ''-"31
CHAIN Of CUSTODY -

Facility
N,;r ' : CVfRGREEM MANOR
!•'.;, .f t P0< KfORD ________
C c - u r ; r y . W I NNIICAUO

Sample 1 .. D.

site Billing Code; J.P52-9O9
Project Manager ^

e Date

<-' ; 0 __
O i v i;-., i o n / '„, orfi pa n y _ '- ,r- 1 v\/55U

MAI HER

:0»nl 1.

t

I

J

!

t
. . - . , ...-i.

t
!„

. .: : . .*.-;• ,i • - • -'- -

' - " ' " - -1

• , ' : " " * '"

Preser J

.MQl,__I_VpA__
I

t
J.
]
i
»
t

ANALYSIS *' " J i

!
_ __ __, , a _ _

iA.
:.,. j. x

t

• • , . -. » : : - - ^
I

—fcfc- ' 1,
I
J

A/- - •/ /11

shipping container
i JG ! 01 • , ' . l i P i ' . l N I ' : I . L . . .

tne sn ipp ing conta iner sealed

. •; . '.-.-o above was collected and placed in bottles in uy prei-tnce. that each bottle was placed intact in tne
a . ; . : - ••<•: lii^t 1 sealed the sasple shippin'.; ccntiine, ai the dite ana time listed bdox.

ime:
\J

. i n ; ' . ! ; i ' i c K u p

1'.| m,f»f

- Sample
licsrtify that 1 received

tt aach bottle in the &hip{>
custody of coipetast laW4»' .. ; v w**"-**-

if:- . " - * • '
Oj ed by

Lab Name:



Facility
- : EVERGREEN MANOR

County ; _ W1.NNEBAG,9- Project? Manager ̂  GREG DUNNf * ̂  ***!* * .* ." * " *

Sample Dat= i imt

.Division /Company "I" t- PA/ o l:).Ll...

; CONTAINER '

; no. | Code

i

.J

l

i

L L

Size JPreser

4Ornl LJjCL _j
»
j
i

A , } ,, I IW ,,.
1

, L ,., ;,„ .,
t

, (,. ,„„.;,
1

t

1

ANACYSIS^"^-"^"^- f rn.r

VOA ' •.'?"'•;* * * :~ ' • " " ' !
;:- .:.:.'. ' . . * * • ' • .}\
' " • '".,r -, " • - . . . ,*\

' : ; * '- * } \
. -j,;.. , - ' - ; '. ™v ; --=- ," -' \

' ' - • " >": >* -it ^

.. ". , . """ - . . ...— .r . - " . . ' '.. f
. <

- - , • - , , - 1

(

Da
_

. CMAII-; . O F ' .UCluT1 ; C URCu-llCL F.

: • : ; , - - : ! r e : i f i f - , e s n i p p i n g c o n t a i n e r w i t h t h e s n i p p i n g c o n t a i n e r sealed a n d i n t a c t .

S i g n a t u i .- ; Li Jl^^AJL cdlo

Intact : -' N

:3-p^; listed above was collected and placed in bottles in »y presence, that each bottle *as placed intact in the
r.i.iine; a.r;d that 1 sealed the sauple shipping container at the date and tine listed bslow.

k i- e \\\

Pickup:



*IEPA *
CHAIH OF

Facil ity
N< - •-- : EVEBiGRJEJi JIAJNOJR
R on: ROCKFORD _
Lounty: HJNNgBAGQ Project Manager

jamplts 1 . D . l..c••Illpl '-- ! 1 IflC:

T '

\i
CONTAINER
.....}

ANALYSIS

I COO

, .̂ .. .™ „„- .„ ^ _ -, -y

>c!e Size JPreser!
. . . . ,4.....-, ..f__^»».^4

...;_. .f- i_. 4C>ml

• hi'.ii-' "i t '.'ci '.i'.' i i MKOi-nci r.
;-.i:::ie S hifting conioiner Kit'; the chippj.i: container seaitd and intact.

, ; ̂
.IĴ i-sic.jLtf.

.-..•ii.-.i Hb teu uoove nas co l l ec ted and p laced if- bo t t l es in zy presence, that each fcottit was placed intact in the
. i ta i i i f : arid t h a i 1 sealed the sauple shippii\j_tp_ntainer at the date inu tiie listed below.

' "-••• '•• ur r-

;..aiiipJrt; Pickup:



IEPA - CLP'~-
CHAIN GF, CUSTODY r̂ f

faali ty

oject Manager ,:j

srjLor i/Company

; Hi A1NER
" * »

ANALYSIS' 1L ! Li ..: HO

j f;ize JPreserJ - - •• •* ,, *•». " ,1 \ *?7: > " "-**"

-H-ini i HCL ' ivoAr"--^5 .*.V ;̂¥';. * ."-, ;<1
[ 1' • • • . * t * , « . k

t 1 , •• •-•" ,, ,. J , „ ,„ , , . . . '., „.-„„ ,,r,

'- • . . . . . . ..,-,... „.,' ...%, ..,ti£Ar;v- . •• >!„'>•
1 ( . "

i ; ; , - . ... • „ » '
| « • . - ; S M:5v: . - . . . , -
t I - . - ^ - . ^

1 f

l t ;>• .'-•

i - I
t t •:•
! 1

; . 1 .

' -MAl i - i OF CUM Of..- 'i (" i IRON ICLL.

;-

B L . ~Isiz.
^
^^ c

' [ ^ i - J -
/Py .?-).-.•

1 j itfel

{C-.r^

-

C^H

L. i vj i -i a v. u r L- :

!!c.tftj above was collected and oiacec' in bottle; in «y pfeieoce, that each bottle was placed intact in the
;',-u that I sealed the sample shipping contain?,' at the date and tine listed below.

~i' mature ; _
O

Y

.
Courier ~

tify tin*''! i

*- -•tab

tto custo<ly of coip
r
i necf ,



_4

•L KM I » • "n^^nr« it-*s vtf t~\pi^ -« ,,

CHAIN OF:CUSTODY;;"

Facility

R., on: ROCKrORD
C( , t ' n \ . y : J*JJLNNJ:BAGQ Project Manager ;

Cample.:

.___. Div i i i ion /Cof i ipany jL i- JrjA
_ , - „ . - , - . - . *. i

CO

j

•HAINER { ANALYSIS '-V '-' • "^ * J

Size JPreserj •".- ^:> x-' î "̂̂ -""' -""̂ ^ I CY/C

.40ml ] HCL

i

t
i
i
i

IVOA ''•'.-. *'«>>"*•" -' {
1 - ' IV"
I - ' . ' l\
1 ' Ju_jL-
^ H *

I *

t ' -1
t L ' ' ' * 'llt* T1 **

11 !

ih.

'. ',',;'-, ' i-1 Oi" c'J'...
shipp.r... container nit r , tne

. l i R O i - i l i . : i . .r .
co r ; i a i r : e r ses lec a n d i n t a c t .

- r i e iis:?.J above was. collected and placed in bottle: in my presence, that each bottle was placed intact in the
in?: jn^ li.jt I sealed me iastcle shipoin« contain?: at the date and tise listed below.

T line

. i i i p l c fa c! up:



* * -• * >i#

IEPA - CLP.'J'
CHAIN Of rCUSTODY

Project Manager" ^_j£8!lsJ>U.NJi

Sample Date

D i v i s i o 11 /Com pany !X]r_ Vr? /.

l l :

j . J

COI

•>cc?

i

U n l N E R ; ; ~

Size ! Preser

•iOinl . i. HCL
i
t

t

j ' ANALYSIS^;;;.*: - . - - - - * •

! ' /-.|^'W>:^t(v(N)

IVOA ;-;r^'-% ;• ' •"- .* -
1 , • ? , - - . * , • 4\ -

1 . ' 1 \ '
1 - * - * - . , . I "*

! - . i - ̂
j - > , . - < • , - . . . l-\
t >. »
f , . . . . . „ ., ._ .„/„,...... ' ,. , ,,-r, „ , , , , „ • , * - u - , , • , t

< t
t ' *

1 »

f ' t

1 1

1 . . 1

; i j mi:

• • - , ..a«.-;;e s M p p i n o c o i u a i n e r K i t n t h

:».Lf.j above was collected anc placed in bottles in ay presence, that each bottle was placed intact in the
;i;o r!ut I sealed the sa»pl? shippi.r;3 container at the data and tins listed below^

f

f, '
- :.'i,.i lui e : '

T i m e :

P i c k u p :

Courier r
I certify tkt I

&8 CttSt^jf jrf

0 -edlsy

Date.; ̂

Lab Name:



Facility
Na—
Re, o n:: „ RQCKFORD
Court ty: _,.WINliiBA

sits airirnc codC;ijjp52r?o9_
Project llanager ;:,

.._Z~r^* I > l v i ̂  i o r i / c om PC' n ,-

CONTAINER
i f

Code si 2e ,'Preser
- - •; '

1 40rnl I HCL
1- -~£rtr-1m. — -

f I ' : . ' ' '

J Jl» ,.** -

1 t

t

t

1

1

» ,

1 " - '

; " ANALYSIS-;^;'""" " ;' * V
C j

K :̂ *M. * „ ^+*S

t v o A ' " --^X: * " * * '
j __. ,„___: __j^ —

; • j v

j « ^
! - ! %

^ t

1 »
i i* ?.

• Kit

i in

ontainei ieaieJ and intact.

,c;.ipic iisrsti above was collected and puce-; m Lotties in BY presence:, that each bottle K.SS placed intact in the
i.iinfi a;;J th,;t 1 sealed the sa&ple ship&irij cont.iine. at ths date ^nd tiaa listed beloh.

I j. me

F"1 i c k u p:

xj

•„ -'W^i

b
"•̂ •'jfV, ̂  , - ^"

:V>: -rS?^^^



IEPA"-"t:C*>i!g
CHAIN Of CUSTODY

Seal /r/?A

Sealed;
Facility - ' . . ,. ". -"' '•"•"'-" •"• ̂ -'-''P̂ 'liSigpiĝ ĝ p̂ , ..-
Nor- :. r_yL;FxGRELN...M.ANp^ _" ;._ ;_.._ _ Site Inventory^* :_2Oip40OQ15
Re. jn:._RpCKrp.RD Site Billing Code: .LP52r^O9
Co'Mit-y... W.T..N.HE.BAGO Project Manager :_GREG_p.UN.N_

Laboratory t».,

...J.3.4

•! •
Preser

HCL

ANALYSIS

. . : • : : • • . . . ! - . • : . ,:.L.. ~~. ^i':. c o i l e c i e .
. . . , ! . • ! , ' : : i • \L t r . a i i "ca i t°d i n e i:-*ci

I C V . x o

.

r. s. r . ' r e : - r ; ce . t n a t each l i t t l e was c-Ucei! i r . t a C t ir the
i n - j.u: .i\''<\ t i i i i f l i s t t u fc r ;o t i .

•*

Cfouriaj^;^
Iicertifyj^t'jf
that each bottle

$; -oist̂ ip î̂ p^̂ l̂l

C^ sdj/by l̂̂ rfiiCtf

O^te:-

t!ab Name!:



CHAIN QF?CUSTOD

Facility
N.r
Re

EVE RO RE CN. JT1A NO R.
ROCKFORD __.

Coun ty: ...WI KNEBAGCL . „

Site Inventory # :_aoi04_OOQA5 __.
Site Billing bode:JL£52.r9Q? _
Project Manager r_GREG_pUNJi_

i l f JJ. £:' i . L' . Date

LXivir;j.on/Cornpanv .::~_C.,
.. — ....... . _ . .̂ .. .

CONTAINER
j i i «-.*.-,-.
T ' " " ' ' t " ' " ~ " f "

Si ze

40ml

Preser

HCL.

ANALYSIS

VPA

I IA1I-; (.ji" !.U',~, I (j; ''i L'i U-'.Gni'. I I.
c o n t a i n e r w i t h the shipping conu;fife r ;c3iec,' jnd i n t a c t .

: l? VM-M i m e - :

i::;.-.1 above war, conecied and piaceci in bottles in ay piesence, that each botti;1 «.ie placed intact in the
a;i.! thjl. I sealed the saaple shippiiH,; coiitainer at ths date and tine listed below.

J_;
o

k ' * • -



INSPECTION PHOTOS

DATE: 12 / 19 / 94

TIME: 1333

PHOTOGRAPH TAKEN
BY: Greg Dunn

COMMENTS: Picture
taken toward the
north at monitoring
wells G103s (in back-
ground) and G103d (in
foreground). Ecolab
is in the background.

RO1L# : 1 PHOTO#: 1

SITE #: 2010400015

SITE NAME: Evergreen Manor

DATE: 1 2 / 1 9 / 9 4

TIME: 1333

PHOTOGRAPH TAKEN
BY: Greg Dunn

COMMENTS: Picture
taken toward the
south at monitoring
wells Gl03d (in back-
ground) and G103s (in
foreground).

ROLL#: 1 PHOTO#: 2

SITE #: 2010400015

SITE NAME: Evergreen Manor



INSPECTION PHOTOS

DATE: 12 / 19 / 94

TIME: 1503

PHOTOGRAPH TAKEN
BY: Greg Dunn

COMMENTS: Picture
taken toward the
southwest at
monitoring well G102s
(on right side of
photo) and G102d (on
left side of photo).
Waste Management
Transfer Station is
in the background.

ROLLtf: 1 PHOTO#: 3

SITE #: 2010400015

SITE NAME: Evergreen Manor

DATE: 12 / 19 / 94

TIME: 1503

PHOTOGRAPH TAKEN
BY: Greg Dunn

COMMENTS: Picture
teiken toward the
northwest at
monitoring wells
G102d (in foreground)
and G102s (in back-
ground) . State Line
Foundries is located
in background of
photo.

ROLL#: 1 PHOTOtf: 4

SITE #: 2010400015

SITE NAME: Evergreen Manor

U



INSPECTION PHOTOS

DATE: 12 / 19 / 94

TIME: 1646

PHOTOGRAPH TAKEN
BY: Greg Dunn

COMMENTS: Picture
taken toward the
north at monitoring
wells GlOVs (in fore-
ground) and G107d (in
background).

ROLLtf: 1 PHOTOtf: 5

SITE #: 2010400015

SITE NAME: Evergreen Manor

DATE: 12 19 / 94

TIME: 1646

PHOTOGRAPH TAKEN
BY: Greg Dunn

COMMENTS: Picture
taken toward the
south at monitoring
wells G107d (in fore-
ground) and GlOVs (in
background).

ROLL#: 1 PHOTOtf: 6

SITE #: 2010400015

SITE NAME: Evergreen Manor



INSPECTION PHOTOS

DATE: 12 / 20 / 94

TIME: 0910

PHOTOGRAPH TAKEN
BY: Greg Dunn

COMMENTS: Picture
taken toward the
southwest at
monitoring well G106s
(on left side of
photo) and G106d (on
right side of photo) .

ROLL#: 1 PHOTO#: 7

SITE #: 2010400015

SITE NAME: Evergreen Manor

£fc*V,
*'-*.- -""

DATE: 1 2 / 2 0 / 9 4

TIME: 0910

PHOTOGRAPH TAKEN
BY: Greg Dunn

COMMENTS: Picture
taken toward the
southeast at
monitoring wells
G106d (on right side
of photo) and G106s
(on left side of
photo).

RCLL#: 1 PHOTOtf: 8

SITE #: 2010400015

SITE NAME: Evergreen Manor



INSPECTION PHOTOS

DATE: 1 2 / 2 0 / 9 4

TIME: 1235

PHOTOGRAPH TAKEN
BY: Greg Dunn

COMMENTS: Picture
taken toward the
southwest at
monitoring well G104s
(on left side of
photo) and G104d (on
right side of photo).

ROLLtt: 1 PHOTO#: 9

SITE #: 2010400015

SITE NAME: Evergreen Manor

I - — WU;, . •?

DATE: 1 2 / 2 0 / 9 4

TIME: 1235

PHOTOGRAPH TAKEN
BY: Greg Dunn

COMMENTS: Picture
taken toward the
southeast at
monitoring wells
G104d (on right side
of photo) and G104s
(on left side of
photo).

ROLL#: 1 PHOTO#: 10

SITE #: 2010400015

SITE NAME: Evergreen Manor



INSPECTION PHOTOS

DATE: 1 2 / 2 0 / 9 4

TIME: 1441

PHOTOGRAPH TAKEN
BY: Greg Dunn

COMMENTS: Picture
taken toward the
south at monitoring
wells GlOSs (in fore-
ground) and G108d (in
background).

ROLL#: 1 PHOTO#: 11

SITE #: 2010400015

SITE NAME: Evergreen Manor

DATS: 1 2 / 2 0 / 9 4

TIME: 1441

PHOTOGRAPH TAKEN
BY: Greg Dunn

COMMENTS: Picture
taken toward the
north at monitoring
wells G108d (in fore-
ground) and GlOSs (in
background).

ROLL#: 1 PHOTOtf: 12

SITE #: 2010400015

SITE NAME: Evergreen Manor



INSPECTION PHOTOS

DATE: 12 / 20 / 94

TIME: 1526

PHOTOGRAPH TAKEN
BY: Greg Dunn

COMMENTS: Picture
taken toward the
north at monitoring
wells G109s (in fore-
ground) and G109d (in
background).

ROLL#: 1 PHOTO#: 13

SITE #: 2010400015

SITE NAME: Evergreen Manor

DATS: 1 2 / 2 0 / 9 4

TIME: 1526

PHOTOGRAPH TAKEN
BY: Greg Dunn

COMMENTS: Picture
taken toward the
south at monitoring
wells G109d (in fore-
ground) and G109s (in
background).

ROLL#: 1 PHOTOtf: 14

SITE #: 2010400015

SITE NAME: Evergreen Manor



INSPECTION PHOTOS

DATE: 12 / 20 / 94

TIME: 1557

PHOTOGRAPH TAKEN
BY: Greg Dunn

COMMENTS: Picture
taken toward the
west at monitoring
well GllOs (on left
side of photo) and
GllOd (on right side
of photo).

ROLL#: 1 PHOTO#: 15

SITE #: 2010400015

SITE NAME: Evergreen Manor

DATE: 12 / 20 / 94

TIME: 1557

PHOTOGRAPH TAKEN
BY: Greg Dunn

COMMENTS: Picture
taken toward the
east at monitoring
wells GllOd (on left
side of photo) and
GllOs (on right side
of photo).

ROLL#: 1 PHOTOtf: 16

SITE #: 2010400015

SITE NAME: Evergreen Manor



INSPECTION PHOTOS

DATE: 1 2 / 2 0 / 9 4

TIME: 1735

PHOTOGRAPH TAKEN
BY: Greg Dunn

COMMENTS: Picture
taken toward the
south at monitoring
well G112.

ROLLtt: 1 PHOTO#: 17

SITE #: 2010400015

SITE NAME: Evergreen Manor

DATE: 1 2 / 2 0 / 9 4

TIME: 1735

PHOTOGRAPH TAKEN
BY: Greg Dunn

COMMENTS: Picture
taken toward the
northwest at
monitoring well G112
American Freightways
terminal is in the
background.

ROLLtf: 1 PHOTOtf: 18

SITE #: 2010400015

SITE NAME: Evergreen Manor



INSPECTION PHOTOS

DATE: 12 / 21 / 94

TIME: 0855

PHOTOGRAPH TAKEN
3Y: Greg Dunn

COMMENTS: Picture
taken toward the
north at monitoring
wells GlOld (in back-
ground) and GlOls (in
foreground).

ROLL*: 1 PHOTO*: 19

SITE #: 2010400015

SITE NAME: Evergreen Manor

>«2«f»̂ g"r ;••;-•'•'•-•••-. •-.

DATE: 12 / 21 / 94

TIME: 0855

PHOTOGRAPH TAKEN
BY: Greg Dunn

COMMENTS .- Picture
taken toward the
south at monitoring
wells GlOld (on right
side of photo) and
GlOls (on left side
of photo).

ROLL*: 1 PHOTO*: 20

SITE *: 2010400015

SITE NAME: Evergreen Manor



INSPECTION PHOTOS

DATE: 1 2 / 2 1 / 9 4

TIME: 1046

PHOTOGRAPH TAKEN
BY: Greg Dunn

COMMENTS: Picture
taken toward the
southwest at
monitoring well G113
Ecolab is in the
background.

ROLL*: 1 PHOTO*: 21

SITE *: 2010400015

SITE NAME: Evergreen Manor

X "

^̂ -"̂ a-'-xT
Î S-̂ -̂

DATE: 1 2 / 2 1 / 9 4

TIME: 1046

PHOTOGRAPH TAKEN
BY: Greg Dunn

COMMENTS: Picture
taken toward the
northeast at
monitoring well G113.
McGuire Auto Body is
in background. Water
tower is located on
Regal Beloit property

ROLL*: 1 PHOTO*: 22

SITE *: 2010400015

SITE NAME: Evergreen Manor

55



INSPECTION PHOTOS

DATE: 12 / 21 / 94

TIME: 1118

PHOTOGRAPH TAKEN
BY: Greg Dunn

COMMENTS: Picture
taken toward the
west at monitoring
well G114. Rockton
Road is located on
left side of photo.

ROLL*: 1 PHOTO*: 23

SITE *: 2010400015

SITE NAME: Evergreen Manor

DATE: 12 / 21 94

TIME: 111!

PHOTOGRAPH TAKEN
BY: Greg Dunn

COMMENTS: Picture
taken toward the
northeast at
monitoring well G114
Regal Beloit is
located in back-
ground .

ROLL*: 1 PHOTO*: 24

SITE *: 2010400015

SITE NAME: Evergreen Manor



INSPECTION PHOTOS

DATE: 12 / 21 / 94

TIME: 12.34

PHOTOGRAPH TAKEN
BY: Greg Dunn

COMMENTS: Picture
taken toward the
northwest at
monitoring well Gill.
Ecolab is seen in the
background.

ROLL*: 1 PHOTO*: 25

SITE #: 2010400015

SITE NAME: Evergreen Manor

DATE: 12 / 21 / 94

TIME: 1234

PHOTOGRAPH TAKEN
BY: Greg Dunn

COMMENTS: Picture
taken toward the
south southeast at
monitoring well Gill

ROLL*: 1 PHOTO*: 26

SITE *: 2010400015

SITE NAME: Evergreen Manor

57
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I L L I N O I S E N V I R O N M E N T A L PROTECTION AGENCY M E M O R A N D U M

DATE: -

O:

FROM:

SUBJECT:

January 10, 1994

Division File

Daniel Well^^ Rockford FOS

2010400015 - Winnebago County
Evergreen Manor\Roscoe
Superfund - Technical Report

On December 28, 1993 I collected three (3) VOC samples from
private residential wells located in the immediate vicinity of the
subject site. I arrived on site at l:30p.m. and left the site
around 5:30p.m.. The following is a brief overview of the
sampling event:

S amp1e * Location

G187 Olson Residence
4411 Straw lane, Roscoe

G188 Anderson Residence
4246 Straw Lane, Roscoe

G189 Grabow Residence
12055 Tresemer, Roscoe

Time Filter Type

3:25pm Softener\sediment

2:40pm softener

4:20pm softener

Prior to the collection of each sample, the PH, temperature, and
conductivity of the well water was tested. The results of the PH,
temperature, and conductivity is indicated on the enclosed photo forms
The samples were mailed to The ESE lab in Peoria II. on 12-28-93.
Analytical results are forthcoming.

cc: DLPC - Rockford
Greg Dunn

I L 532-0570

EPA-90 |R»v. 6 7S-20M)



f INSPECTION PHOTOS
DATE: 1L /J8 /_9_3

TIME: 2 :40 p.m.

PHOTOGRAPH TAKEN

BY: Dan

COMMENTS: Pkturts tok«n

toward: „ .
Anderson res-idence

VOC Sample 1)

1037 PHOTO t:

SITE »: 2 0 1 0 4 0 0 0 1 5 CO.: Winnebago

SITE NAME:

DAFE: ±2/_28/_93

TIME: 3 : 2 5 p .m .

PHOTOGRAPH TAKEN

BY:; Dan Wel ls^vJ

COMMENTS: Pictures toktn

toward:
O l s o n residence

VOC Sample 187

BOU. »: 1037 PHOTO •:

Roscoe/Evergreen Manor GW Contamination

lS WINNEBAGO COL'NT^
EVERGREEN MANOR GROl NOV. ATER

CONTAMIATION ROSCOF

vjlum ANDERSON RES 4.'̂  S T R A W
Pruale W e l l W..-II Ijvan.'i:

G188
DBaEnta-281 1908
TIME:

KM') f ) t ) i ^ U'lNNKBAGC) Ci)( STY
CiRM'S MANOR CiROl NDW\JER
CONTAMIATION KO.SC'OE: -

II 532 1910
LP<: 375 08/90



INSPECTION PHOTOS
DATE: LL /_L8 SITE ti'2 0 1 0 4 0 0 0 1 5 CO.: Winnebago

TIME!: 4 : 2 0 p.m. SITE NAME: Roscoe/Evergreen Manor GW Contaminat ion

PHOTOGRAPH TAKENx

8Y: Dan W e l l s )̂

COMMENTS: Pictures taktn

w'3r Grabow residence

VOC Sample 189

»OU. •: PHOTO

D&HTbr2S 1993
TIME: «r2op*i.

I 4.

\



IEPA - CLP 'r
CHAIN OF CUSTODY

Facility
ie : EVERGREEN MANOR

hegicr. : ROCKFORD

Seal ft

Date Sealed: Bv:

Count y: WINNEBAGO

Site Inventory # : 20104000!5
Site Billing Code; LP52-909
Project Manager : GREG DUNN

Laboratoryi J;.

S j i r n j . J o A p p e a r a n c e :

C o 1 i t ? ' - - 1 r: i." C o rnti! a n t P :

; :'. '. m i a r u r *-:• :

C O N T A I N E R

f-ample I . D . Sample Late

£

nil;
--t- -

61 ''<^ D i vis i on/Compat

ANALYSIS

! N c . ; Code P r e s e r

HCL VOA-ATTN.TO LDL REQUESTED

I !

Time: -̂/ .''•/

i in p 1 e P i c k u p :

h. e a i •••

Courier - Sample

S ignatur e &•££*,./ened by (print):

Date: _______ Time:

Lab Name:



2010400015 - WINNEBAGO COUNTY
EVERGREEN MANOR GROUNDWATER

CONTAM^TION - ROSCOE

Location: OLSON RES. 4411 STRAW LN.
Private Well - Well Location :

G187
Deoerrter 2& 1998
TIME:

TEMP. 3°lA PH ~]'SS CONDUCTIVITY



IEPA - CLF i ''. I
CHAIN OF CUSTODY

Facility
uue : EVERGREEN MANOR

Seal

Date Sealed: 17 // g By:

Region: RQCKFORD
Site Inventory f : 2010400015
Site Billing Code; LP52-909 ._

Jounty: WINNEBAGO

Laboratory #

.•:!,•;.].- Appear .mre : C./

Samp Ie I.D.

6-lBS

Project Manager : GREG DUNN

<-ai,,pSample Date

A VD

' "Tl/(-{svLs D i v i s ion/Company

CONTAINER

4-- - — -

1 L

P r e s e r

HCL

ANALYSIS

VOA-ATTN.TO LPL REQUESTED

Y/N • ; i : . . i t * !

!._<-' i Ji I.C:!LL_QH.K o N J C L i

/V
-' S

^•'__L^__. Time

Sump 1e Pickup:

S i u 1 1 a t u r t- :

Sea] •--• ^

I'c

."-¥•• „ - - , „ » «-*«-«^ffl?fa^;*C" - «•--' • i"If Courier - Sampl&X'ffeityftry? •«>•-. >-. • ^ - ?
r , ,,,„ t()3t | tec6|¥?lj t|& ijjpife jiiJiiagcoatiiwr iroi tie ceadet listfifiboTf •

Settle !* tie sUtthg cettUuKW 'jEttMl^lfter r^adltt.ili -"s-*-*a

I; 'tie cwtodj ftf coigeteat hbr»taf|'^»t«l^V*if.tiwi"orl<ici£«< Ii t ssewf^jfi
* •' ' , * " . • - * ' " « " • • 1 /ff 'Z » » . . " ' --i '.'•**•*' •» '"-J*3*"* *f.
I jpened by (pr int) :
s .

! Date: Time: Seal,9r

r Lab Name:

Signature:



2010400015 - WINNEBAGO COUNTY
EVERGREEN MANOR GROUNDWATER

CONTAM^TION - ROSCOE

Location: ANDERSON RES. 4246 STRAW
Private Well - Well Location :

G18S
DBoenter28l
TIME:

TEMP. r PH > . V CONDUCTIVITY /» f!g



IEPA '- CLP
CHAIN OF CUSTODY .

Seal

ity

i . •-• g i -.:• i'i
Count y

J. VEMiEEiiJi AJ>10R_
IToCKFORD

Date Sealed: Ji/ZlAi. __ By__ * f ~

Si t e Inventory # ;._201040.0015

WINNEBAGO
Site Billing Code: LP52-909
Project Manager : GREG DUNN

Laboratory # S a m p l e ba t

JAN 1 4 1004

ONTAINER ANALYSIS

! S i;: e J P r e s e r !
4. ^ + .

1 1 ilH-

Courier - Sample Delivery^*l_
f c e r t i f y tbat I received the satfJ* sii||ii| eoataiaer frorUe cour ier- l i l ted abo?e fitk^tlt
tha t eaei bolt k in the sh ipp ing coataiaef »as iatact. A f t e r recording the satple It the offichl record
the custody of coipeteat laboratory fersooftel at all tites or locked in a secured area.

,>ened by ( p r i n t ) : ' Signature:

Da te : Time: Seal if:

Lab Name: Comments:



2010400015 - WINNEBAGO COUNTY
EVERGREEN MANOR GROUNDWATER

CONTAM^TION - ROSCOE

Location: GRABOW RES. 12055 TRESEMER.
Private Well - Well Location :

G189
DacHTter28y 1988
TIME:

TEMP. 6 CD PH $-1 CONDUCTIVITY

1



•IEPA - CLP•'.'"'••'"'"•"; '; "
CHAIN OF CUSTODY

f

Facility
e : EVERGREEN MANOR

Seal •'

k.gion: ROCKFORD
C o u nt y: WINNEBAGO

Date Sealed: H/?n fa*, By:

Site Inventory # ; 2010400015
Site Billing Code: LP52-Q"^
Project Manager : GRFG DUNN

_D i v i s ion /Company _-£

I CONTAINER

; Nc: . ! Cede ; Size

I ^ I 1 c< !40ml
f • t

t 1 1

i

1 l l

t i l

I I 1

Preser

B

H

ANALYSIS

^ - i - i •

TRIP BLANK
\

,

r ' i •' ;• ' 7 •i i . . : lr. r . 1 .

( Y / N - : i ' - . i t .

'
_. _ — _ j — - _ ,

1 ' i : - - •

•

'.H-.j.N._O.F._C!..ST'_)IA__/:!n;ON]. ,:.L_I

- i ,-na t u; > - :

• - ] - Sam pi

-̂v

T i me : Ll

U! ' : .--&...

Courier - Sample!
n cer t i fy tint I
.that eacb fanh

it .M, ,i «HM l.km,f, w îî n." <)̂ H,̂ »^̂ BJP$p|

. . . .aned by. (print)-.: ^ . r * ' '" .' i_ Signature"?*f^felM5^

Date: Time: Seal #:

Lab Name:

/D
Comments: v,tf.......



i, . . i , / - ,
QUESTIONS? CALL 800-238-5355 TOLL FREE.

0715177h21
TRACKiKS .',

D71S177b21

i u

i u
REVISION DATE 12/32

OSf THIS AIHBILL FOR SHIPUIHJS WITHIN THC COHTIHINM U.S.*. KHSU KHO HAWAII
US[ TH[ INTtHNATIOiaL tlf WAYBILL FOR SHIPUEHTS TO fUCKTO RICO AMD ALL NON US LOCATIONS

QUESTIONS? CALL 800-238-5355 TOLL FREE.

AIRBILL
PACKAGE

TRACKING NUMBER
D71S177b21

071S177b21
X. RECIPIENT'S COPY

From (Your Name) Please Print

Company f

Street Address

Your Phone Number (Very Important) fc^To (Recipient's Name) Please Print

( 9-n') <2fi'LS*S
Department/Floor No.

4«..,..
State 2/P Required

^ • '..*.* . _J.*^_1 T^_ ^^ ' > Vfr *• ^^
INTERML BILLING REFERENCE INFORMATION (optimal) (First 24 ctuncttrs will ipnttr on invoice.)

Recipient's Phone Number (Very Important)

Company Department/Floor No.

Exact Street Address (We tonnot Delinr to P.O. Boxes or P.O. Zip Codes.)

4 2>o 2.
City State ZP Required

|U/FHC

Ufa
|City~

IF HOLD AT FEDEX LOCATION. Print FEDEX AddnssHin
Street
Address

ism* Z\ |8«BKWenfiF«c)Ej*ca No iBdiMPiftyFMElfcxtlto. Sttte

i«i;;̂ /
SERVICES

• (Check only one box)

Priority Ovemgft

raoer n/«f
Economy Two-Day

/Mngfy 0y MCOW DWMns Oft

30 | | fCOHOUY"
k Economy Upr Ftete noi ivutttite.

StanOart Overnight
ftMM7 Or

MoS

i rnLJ

52
53 Q FEDCXBOX

54 Q fEDflf n/Bf

Govomfnont

„ DELIVERY AND SPECIALJiANDLIHG
(Check services required) •

-ft wi SMIon HI

Saturday Service

3 r~loa;iCT SATURDAY
I - 1 lEmowgiHNolmi

9 (""I SATURDAY PICK-UP *****>•>
I— I

Special Handling

DANGEROUS GOODS IEm «»s«l

6 I— l
I _ I Dmpmnis Goods Shippert Dtciantion not nguirad

!—I HOLIDA

muf
134, vt

Total

t t

Total

i i n
Total

DIM S/WMQfTlCtiargMbM Weigm)

n te.

2IP Required

Emp. No. Date

RMumShprnwil
TI»nlP«rl» D Chg.ToD»l. DctigToHold

Street Address

Cfty State Zip

Received By:

X
Date/Time Received FedEx Employee Number

Federal Express UM

t

Base Charges

J_
Declared Value Charge

I
Other 1

Ottw2

Total Charges

REVISION DATE 12J92
PART (137205 QBFE



usi rats AIRBILL m SHIPUIMJS wimm mt CONTIHINM. u Sx. ALASM **o HJIMJ/.
USf THE HffflNJimUL fin WAYBILL FOf SHIPUCHTS TO PUfRTO RICO AND ALL HOK U.S. LOCATIONS.

QUESTIONS? CALL 800-238-5355 TOLL FREE.
PACKAGE

.. TRACKING NUMBER
07MM032MSO

107N103HNSO
SENDER'S COPY

rcm (Your Name) Please Print 7 Ybur Phone Number (Very Importanl) kLTo (Reaptenfs Name) Please Pnrt '=i*ccwf*'s Phone Number <Ve*y (mo

Qr\K)irI ....UJFLL.S
Department/Floor No.

Exact Street Address (W> Cinnot Delim to P.O. Soos v P.O. lit Codts.)

/f HOU) /ir ffDOC LOCATION, Pnnt FtDDt AOOnss Hert
Street
Address

K0(« INTCRNM. BILLING REFERENCE INFORMATION (optional) (First 24 chanotrs will ippeai on innia.)

B.l: Sender 2FT} Bill Recipients FedEx Accl No 31 i 6i« 3nJ Party FedE* ACC1 No

Acct.'Creijil Card No

SERVICE CONDITIONS. DECLARED VALUE
AND LIMIT OF LIABILITY

Use at this aJfOMf cortstrtures voor agî e>T»ert! to tne s«<vtce condttions
in ouf cunBrt Service Gu>oe ava»*at>e uoon request. See bac* ct
serOer s copy ot tfvs airtxfl lex mro^maion Se<vice cooortiorts may
vary fof Government Qverntgnt Se-vce See U S Government
Service GUK» fof details
We will rx>t De response tor any oaim in excess ot $100 per
packaoe. wtietrwr the resurt of toss oamage oeuy
nvsde<fver>. of miantormanon, un«ss voo oeoare a
payanKJdrtronalcnarge ar>j Oocument vour actual loss fora hme*y
daim. Limitations found in the current Federal Express Service Guide
apply. Your nont to recover tro^ FeOerai Erofess hy any loss,
inducing minnsjc vawe ot tne pacMoe. oss ot saies, incooe interest,
profit, attorney's tees, costs ana otne' farms of flamaoe whether
Direct. incK)ental.conseqL>errtiai CM soeaal is limited to trw greater of
$100 M the oeciareo value speotteO to tne tefl Recovery cannot
exceed actual documented toss Tf>e maximum [>ecJafe3 Value for
FedEx tetter ano1 FeflEjc Dak DacKaoes rs $500
In the event erf untimety oettvery. Feoeral Express wtfl ai vour
request ana wrtfi some ktmrtauons renjna aH traosportabon
pa*Q. See Servce Gu>de tor rurtner informat>on

DELIVERY AND SPECIAL HANDLING
(Check services required!

Standard OwrmprW
*">*^ Dy w^ »

DcSinilVv

OTHt
PACKAGING

56 | | FIDFJt LETTER

52

__.
I _ \ HOLD AT FEDEXLOC

53 | | fffl« BOX

54 ffDfX ryflf

3 ! \DELIVERSATUROAY
' - ' lEttra ctiarfe INol avail

g I I SATURDAY PICK-UP
I - ' lE

Government Ovemigfrt
Special Hand/ing

4 j j DANGEROUS GOODS itnra
RFVISION DATE 1?"?r
PART t:37205 GBFE
FOR MAT f 158

n _.
. _ L _ x _ W _ x _ H

6r-]0»y-/ef

Sender authorizes Federal Express to fle*rver the sniprrwrt wrthout
obtaining a Oefivery jHKiature and snali inoemntty
riarmiess Federal Ejpres| from any oajms resufti

HOLIDAYDELIVfRY m
'EiTra ctiar^e:

/Z
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o Illinois State Water Survey Private Well Database Page 1
® Thursday May 29 1997 10:36:45
S

Query the Private Nell Database through the World wide Web
http://gwinfo.sws.uiuc.edu/gwdb-query.html

County: Wirmebago

Township Code: 46N
Range Code: 2E
Section Codes: 29

452 records were found for the specified locations.

Questions : Contact the Illinois State Water Survey's
Ground Water Division 9 {217)333-9043

•^ Publication: Please cite the Illinois State Hater Survey's
P Private-Well Database in all publications
PC based wholly or partially on this infomation.
£
a; Please Note:

<j The data in the Private Well Inventory Database is a listing of those
non-municipal wells which are known to the Illinois State Water Survey

JUJ (ISWS) . This information has been entered verbatim from well logs
^ submitted by the driller, chemical analysis reports, well sealing
<* forms, well inventory forns from the 1930-1934 well survey, and other
«j special projects. The accuracy of this data is controlled by those who
1-1 submitted the form. Information in the private well database has not

been verified.
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{ OFFICE )
(USB ONLY)

167627
167618
167619
167620
167621
167622
167623
167624
167625
167626
167615
167629
167630
167631
167632
167628
167633
167636
167634
167635
169169
169167
169179
167637
169067
22B02B

FTPS

201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201

TWN

46N
46N
46N
46N
46N
46N
46N
46N
46N
46N
46N
46N
46N
46N
46N
46N
4 EN
46N
46N
46K
46N
46N
46N
46N
46N
46N

Winnebago County - Private Well Database - Page 2

RNG SC PL OWNER DRILLER

02E 29
02B 29
D2E 29
02E 29
02E 29
02E 29
02E 29
02E 29
02E 29
02E 29
02E 29
02E 29
02E 29
02E 29
02E 29
02E 29
D2B 29
D2B 29
02B 29
02B 29
D2B 29
•D2B 29
'D2E 29
02B 29
02B 29
02E 29

LINDA CONLEY
ROSCOZ TAPLEY
VINCENT COMO
WILLIAM DOWNEY
GEORGE RBGNER
EUGENE SPICKLER
CHARLES 0' KEEPS
KURT WEBER
CHARLES LINDQUIST
DELLBERT CTARK
WARNBR ELECTRIC
DANIEL VARGAS
ROBERT CLIMB
CHARLES HAGSTROM
THOMAS QUINN
FRANK JOHNSON
RICHARD BALCITIS
DONALD LOOMIS
STEVE MURPHY
SCOTT EISCHEID
LAVBRN STALLER
KEVIN TISSOT
CMF DEVELOPMENT CORP
RALPH FULTON
ARNDT REALTOR
ROBERT BRAMEL LOT 178

ALBRBCHT
ALBRECHT
ALBRBCHT
ALBRBCHT
ALBRECHT
ALBRECHT
ALBRECHT
ALBRECHT
ALBRECHT
ALBRECHT
ALBRECHT
ALBRECHT
ALBRECHT
ALBRECHT
ALBRECHT
ALBRECHT
ALBRECHT
ALBRECHT
ALBRECHT
ALBRECHT
ALBRECHT
ALBRECHT
ALBRECHT
BLOYER
HINKLE
ALBRECHT

Thursday May 29

DATE PERMIT

00/00/0000
00/00/0000
00/00/0000
00/00/0000
00/00/0000
00/00/0000
00/00/0000
00/00/0000
00/00/0000
00/00/0000
00/00/0000
00/00/0000
00/00/0000
00/00/0000
00/00/0000
00/00/0000
00/00/0000
00/00/0000
00/00/0000
OD/00/OOOD
00/00/0000
00/00/0000
OD/00/OOOD
OD/00/1965
00/00/1976 042903
00/00/1984

1997 10:36:45

DPTH REC US TY

60
66
64
63
65
65
66
64
65
66
62
61
45
62
64
64
65
63
64
63
63
6
63
67
64
61

A DO "
A DO "
A DO ~~
A DO "
A DO "
A DO ""
A DO ""
A DO ""
A DO ""
A DO —
A 1C -"
A DO ""
A DO "
A DO "'
A DO
A DO
A DO "
A DO ~"
A DO "
A DO ~"
A DO ~~
A DO —
A DO "
RG DO ""
RG DO "
A DO —

AC?

~
"*~

*'"*

""•*

"• "

" "

" ~

"""__

'"'"*

— f

" "

*~ ~*

"* ~*

— «•

** "*

~"
*" —

*" ""

— —_-

— —
~t — •

*j —

"* ""

UN

REMARKS : contaminated

t̂-

o
•<*
CM

rH
CM

^

U,

o
o

^
._

g

228029
169105
169116
169137
169126
169130
169134
169136
169092
167662
167659
167653
167652
169081
169128
167663
169118
169101

201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201

46N
46N
46N
46N
46N
46N
46N
46N
46N
46N
46N
46N
46N
46N
46N
46N
46N
46N

02E 29
02E 29
02E 29
02E 29
02E 29
02E 29
02E 29
02E 29
Q2E 29
02E 29
02E 29
02E 29
02E 29
02E 29
02E 29
I)2E 29
02E 29
02E 29

LARRY GARBOR
TERRY ARNDT
TERRY ARNDT
TERRY ARNDT /G 6 L GROSSE
TERRY ARNDT/TIKOTHY FIDDER
TERRY ARNDT /PAUL SHIMONDLB
TERRY ARNDT
TERRY ARNDT/L LINDQUIST
TERRY ARNDT
DAVE TRESEMER
DAVE TRESEMBR
JOHN OWEN
JOHN OWEN
ARNDT REALTOR
TERRY ARNDT/DAN UNDERBILL
TERRY ARNDT
TBRRY ARNDT
TERRY ARNDT

MARTIN & SONS WELL
OLSON
OLSON
OLSON
OLSON
OLSON
OLSON
OLSON
OLSON
OLSON
OLSON
HINKLE
HINKLE
HINKLE
OLSON
OLSON
OLSON
OLSON

01/29/1991
02/23/1978
02/23/1978
02/23/1978
02/23/1978
02/23/1978
02/23/1978
02/23/1978
02/23/1979
02/24/1977
02/24/1977
02/27/1976
03/01/1976
03/01/1976
03/10/1978
03/18/1977
D3/24/1977
03/24/1977

071470
071468
071474
071471
071469
071473
071472
071467
057039
057938
044934
044993
044989
072746
057915
058154
058153

60
63
63
63
63
63
63
63
63
63
63
67
65
65
63
63
63
62

A DO —
RG DO ""
RG DO "
RGA DO "
RGA DO —
RGA DO ~"
RG DO "
RGA DO ~~
RG DO "
RG DO ""
RG DO "
RG DO "
RG DO "
RG DO ""

RGA DO "~
RG DO ~"
RG DO
RG DO ~~

—
""*"

~"~

""•

"" ™*

""•"_ _

— *"

" —

""*

"""*

_.—

— f-

*"***
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Winnebago County - Private Well Database
( OFFICE )
(USB ONLY) FIPS TWN RNG SC PL OWNER DRILLER

Page 3 Thursday May 29 1997 10:36:45

DATE PERMIT DPTH REC US TY AQ

169102
169088
1C9090
169087
169084
1690B5
169124
169122
169125
169140
169135
169123
252680

201
201
201
201
201
201
201
201
201
201
201
201
201

46N
46N
46N
46N
46N
46N
46N
46N
46N
46N
46N
46N
46N

02E
02B
02E
02E
02E
02E
02E
02E
02E
(I2E
(I2E

(I2E

02E

29
29
29
29
29
29
29
29
29
29
29
29
29

REMARKS: LOT 79
169141
169109
167649
169073
167650
167667
169079
167668
167666
167665
167664
169083
169078
169086
169192
169115
169119
169099
169094
169100
169097
167670
167669
167671
167677
169082
169107
167672
169074
167658
1676S1

201
201
2D1
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201

46N
46N
46N
46N
46N
46N
46N
46N
46N
46N
46N
46N
46N
46N
46N
46N
46N
46N
46N
46N
46N
46N
46N
46N
46N
46N
46N
46N
46N
46N
46N

CI2E
02E
02E
CI2E
D2B
02E
D2E
C>2E
02E
02C
02E
02E
02E
02E
02B
02E
02E
02E
02E
02E
02B
02E
02B
02B
02B
02E
02E
02E
D2B
02£
02E

29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29

TERRY ARNDT/GARY MENZIKS
TERRV ARNDT

TERRY ARNDT
TERRY ARNDT
TERRY ARNDT
TERRY ARNDT

TERRY ARNDT /CARL RANDALL
TERRY ARNDT /RANDY OLSON
TERRY ARNDT
TERRY ARNDT

TERRY ARNDT /WM BBERMAN
TERRY ARNDT /DAVID QUEEN
LIFE TIME BLDRS.

EVERGREEN MANOR

TERRY ARNDT/ARNB HOLM
TERRY ARNDT
SUNGATE CONST
TERRY ARNDT

JOHN OWEN
DAVE TRESEMER
ARNDT REALTOR
DAN JARVIS
DAN JAKVIS
DAN JAHVIS
DAN JARVIS
ARNDT REALTOR
ARNDT REALTOR

ARNDT REALTOR
RICK FRIEND
TERRY ARNDT
TERRY ARNDT
TBRRY ARNDT
TERRY ARNDT

TERRY ARNDT
TBRRY ARNDT
DAVE TRESEMER

DAVE TRESEMER
DAVE TRESHMER
DAVE TRESEMER

ARNDT REALTOR
ARNDT REALTOR/H WINNEBAUGH
ROBERT YOUNG

TERRY ARNDT/ ELIZABETH HOBBS
DAMN JARVIS
JOHN OWEN

OLSON
OLSON
OLSON
OLSON
OLSON
OLSON

OLSON
OLSON
OLSON
OLSON

OLSON
OLSON

GREENFIELD

OLSON
OLSON
HINKLE
OLSON
HINKLE

OLSON
HINKLE
BEAMAN
BEAMAN

BEAMAN
BEAMAN
HINKLE
HINKLB

HINKLE
LIVINGSTON
OLSON
OLSON
OLSON
OLSON

OLSON
OLSON

OLSON
OLSON
OLSON
OLSON

HINKLE
HINKLE
OLSON

OLSON

BEAMAN
HINKLE

03/24/1977 |0b81b2
03/24/1977

03/24/1977
03/24/1977
03/24/1977
03/24/1977
04i'lQ/1978
04/10/1978
04/10/1378
04/10/1978
04/10/1978
04/10/1978

058155
D58156
058159
058151
058158
072748
072742
072747
072744
072745
072743

04/10/1990 6330

04/14/1977 |069208
04/14/1978 J069213
04/22/1971 J012343
04/26/1977 J059406
04/29/1975 J037332
04/29/1977
05/00/1976
05/04/1977
05/04/1977
05/04/1977
05/04/1977
05/10/1976
05/10/1976
05/10/1976
05/23/1983
05/24/1977
06/21/1977
06/21/1977
06/21/1977
06/21/1977
06/21/1977
06/30/1977
06/30/1977
06/30/1977
06/30/1977
07/02/1976
07/08/1977
07/14/1977
07/18/1977
07/28/1976
08/13/1975

059762
047047
059997
059998
059999
060000
047043
047045
047042
106261
058150
062420
062419
062422
06242S
062424
063105
063104
063110
063101
049243
OG336B
06349B
063575
050237
040119

62
63
63
63
63
63
63
61
63
63
63
63
70

63
63
BO
63
62
63
65
62
62
63
63
65
65
65
64
63
63
63
63
63
64
63
63
65
63
65
79
63
63
64
64

RGA DO "
RG DO "
RG DO ""
RG DO "
RG DO "
RG DO "~
RGA DO ~
RGA DO "~
RG DO ~~
RG DO —
RGA DO ™
RGA 00 ""
RG DO —

ROA DO
RG DO "•
RG DO —
RG DO "~
RG DO
RG DO ™
RG DO —
RG DO ""
RG DO "
RG DO —
RG DO ""
RG DO "
RG DO "
RG CO "
RG CO "
RG DO --
RG DO ~~
RG DO --
RG DO "'
RG DO ~~
HG DO ~"
RG DO "~
RG DO ""
RG DO ""
RG DO —
RG DO ""
RGA DO "
RG DO --
RGA DO ~"
RG DO ""
RG DO -~

--

— —•»""

"~

--

- —
~ "

*"*

--

"~

"~

UN

•• •*
_ —

*~ *"
** ™
— "
" *•
***•
"*•"
— ~

—

— —
— —
— —
——**
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~""
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"***
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Winnebago County - Private Well Database - Page 4
( OFFICE )
(USB ONLY) FIPS TON RNG SC PL OWNER DRILLER DATE

Thursday May 29 1997 10:36:45

PERMIT DPTH RBC US TY AQ

169111 201 46N 02B 29 TERRY ARNDT
169095 201 46N 02E 29 TERRY ARNDT
228032 201 46N 02B 29 DAVE TRESEMER H756-7787 LOT 70
169056 201 46N 02B 29 ARNT REALTOR
228025 201 46N 02E 29 FIRST SAVINGS i. LOAN LOT 138

REMARKS : contaminated
228027 201 46N 023 29 CMP CONSTRUCTION CO LOT 170

REMARKS : con tami na t ed
228023 201 46N 02E 29 KENNETH PENNEY LOT 90

REMARKS : contaminated
228022 201 46N 02E 29 WILLIAM NEALAND LOT 85

REMARKS : contaminated
228021 201 46N 02E 29 JOSEPH KRUBL LOT 0

REMARKS : contaminated
228026 201 46N 02B 29 JAMBS RUSSELL LOT 142

REMARKS: contimated
169077 201 46N 02B 29 ARNDT REALTOR
169080 201 46N 02B 29 ARNDT REALTOR
169058 201 46N 02B 29 ARNDT REALTOR
169069 201 46N 02B 29 TERRY ARNDT/ED ANDERSON
169064 201 46N 02E 29 TERRY ARNDT
169093 201 46N CI2E 29 TERRY ARNDT
169D72 201 46N 02E 29 TERRY ARNDT
169113 201 46N C2E 29 TERRY ARNDT
169110 201 46N C2E 29 TERRY ARNDT
169112 201 46N 02E 29 TERRY ARNDT
169120 201 46N 02E 29 TERRY ARNDT
22B031 201 46N 02E 29 WAYNE BRAKE 18739 LOT #206
169098 201 46N C2E 29 TBRRY ARNDT
167657 2D1 46N D2E 29 DAN JARVIS
167656 201 46N C2E 29 DAN JARVIS
167655 201 46N 02E 29 DAN JARVIS
228033 201 46N C2E 29 WAYNE BRAKE 18742 LOT »79
169063 201 46N 02B 29 ARNDT REALTOR
169060 201 46W D2E 29 ARNDT REALTOR
169091 201 46N C2E 29 TERRY ARNDT/RICHARD BALCITIS
169076 201 46N C2E 29 TERRY ARNDT
169096 201 46N 02E 29 TERRY ARNDT
169104 201 46N 02E 29 TERRY ARNDT /LOUIS BECKER
169114 201 46N 02E 29 TERRY ARNDT
169121 201 46N 02E 29 TERRY ARNDT/RICHARD BOTSFORD
169106 201 46N 02E 29 TERRY ARNDT
169062 201 46N 02E 29 TERRY ARNDT
16910B 201 46N 02B 29 TERRY KSSOT
169103 201 46N 02E 29 TERRY ARNDT/KENNETH LUTGEN

OLSON
OLSON
OLSON WELL CO
HINKLB
ALBRECHT WELL DRLG

ALBRECHT WELL DRLG

ALBRECHT WELL DRLG

ALBRBCHT WELL DRILG

ALBRECHT WELL DRLG

ALBRBCMT WELL DRLG

HINKLE
HINKLE
HINKLE
OLSON
OLSON
OLSON
OLSON
OLSON
OLSON
OLSON
OLSON
MARTIN
OLSON
BEAMAN
BEAMAN
BEAMAN
MARTIN
HINKLE
HINKLE
OLSON
OLSON
OLSON
OLSON
OLSON
OLSON
OLSON
OLSON
OLSON
OLSON

08/25/1977 062421
08/26/1977 062423
08/26/1977 063102
08/29/1975 |040692
08/30/1984

08/30/19B4

08/30/1984

08/30/1984

08/30/1984

08/30/1984

09/02/1976
09/02/1976
09/05/1975
09/09/1977
09/09/1977
09/09/1977
09/09/1977
09/09/1977
09/09/1977
09/09/1977
09/09/1977

051754
051756
040885
066564
066563
066562
066560
066557
066558
066556
066559

09/28/19B7 135454
10/10/1977
10/14/1967
10/14/1976
10/14/1976

066553
053512
053511
053510

10/21/1987 135451
ID/22/1975
10/22/1975
10/24/1977
10/24/1977

042195
042194
06B506
068505

10/24/1977 |06B510
10/24/1977 J06B507
10/24/1977
10/24/1977
10/28/1977
10/28/1977
11/09/1977
11/14/1977

06B50B
068509
066555
066561
066554
069207

65
64
65
65
62

63

65

62

63

64

65
65
65
63
63
63
63
63
63
63
63
70
63
65
65
65
67
65
65
63
63
63
63
63
63
63
63
63
63

RG DO
RG DO
RG DO
RG DO
A DO

A DO

A DO

A DO

A DO

A DO

RG DO
RG DO
RG DO
RGA CO
RG CO
RG CO
RG CO
RG CO
RG DO
RG DO
RG DO
RG DO
RG DO
RG DO
RG DO
RG DO
RG DO
RG DO
RG DO

RGA DO
RG DO
RG DO

RGA DO
RG DO

RGA DO
RG DO
RG DO
RG DO

RGA DO

*"* •" —

— UN
-- -•*

— ON

— UN

— UN

— UN

— UN

— UN

-- -~
-- - -
~- --

— — — -
— — — -
— —
•*— — —

— —_ _ «_

— — -.—
-- — ••

— uw
— — __

— —

-— — -

— — — —
— UK
•""
•"* -***
•*~* ""*

— ——
— — . .- —

~ •* ™~"

_— — —
•*~ "-
— -~
**" ~~
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Winnebago County - Private Well Database
( OFFICE )
(USE ONLY) FIPS TWN RNG SC PL OWNER DRILLER

Page 5 Thursday May 29 1997 10:36:45

DATE PERMIT DPTH REC US TY AQ

S«

^
g
W

«

Sg:

S£•
w_>
1-1

£̂;
o
•<*
CM

t-

CM

3
b.
CM
o
T-4

rH

g

S

169131
169117
169075
169142
169196
169066
169054
167673
167660
167661
209706
167343
167747
167758
167679
167680
169166
169158
169180
167759
1691B7
169185
169172
169171
167682
167685
1676B6
167684
167639
169186
167638
167683
194405
194406
194404
194407
228034
167674
1691B3
167687
169199
194445
169194
1676B8
169133

201
201
201
201
2D1
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201

46N D2E 29
46N 02E 29
46N 02E 29
46N 02E 29
46N 02E 29
46N 02E 29
46N 02E 29
46N 02B 29
46N 02B 29
46N 02E 29
46N 02E 29
46N 02B 29
46N D2E 29
46N 02E 29
46N 02E 29
460 02E 29
46N 02E 29
46N 02E 29
46N 02E 29
46N 02E 29
46N 02E 29
46N 02E 29
46N 02E 29
46N 02E 29
46N 02E 29
46N 02E 29
46N 02B 29
46N CI2B 29
46N 02B 29
46N 02B 29
46N 02E 29
46N D2E 29
46N D2B 29
46N 02E 29
46N 02E 29
46N 02E 29
46N 02E 29
46N 02E 29
46N C2E 29
46N C2E 29
46N C2E 29
46N C2E 29
46N C2E 29
46N C2E 29
46N C2E 29

IB
IB
IB
ID
ID
IH
IH
2A
2B
2C
2F
3C
3C
3E
4A
4A
4A
4A
4A
4B
4B
4B
4B
4B
4B
4B
4C
4D
4D
4D
40
4D
4D
4D

TERRY ARNDT /CARL V/ATSON
TERRY ARNDT
TBRRY ARNDT
TBRRY ARNDT/ R SHIKENJANSKI
RICK FRIEND
GRANT ROBERT
ARNDT REALTOR
WAYNE BRAKE
DAN JARVIS
DAN JARVIS
LIFETIME
MRS I ATWOOD
DOUGLAS GEBHARDT
MIKE GREGG
WAYNE BRAKE
WAYNE BRAKE
TERRY ARNDT/ PETER SARITSKI
TERRY ARNDT
B t W CONST/GARY DIECKBERND
RICHARD HEASLIP
WAYNE SONNESON
THREE HAMMERS
PROFESSIONAL CONT/D SCHERSCHEL
PROFESSIONAL CONT
MARTHA HART
THREE HAMMERS
THREE HAMMERS
THREE HAMMERS
THREE HAMMERS
THREE HAMKERS
DAVE TRESEMER
DAVE TRESEMER
LIFETIME BLDRS LOT 76
LIFETIME BLDRS LOT BO
LIFETIME BLDRS LOT 72
LIFETIME BLDRS LOT 71
LIFETIME BLDRS LOT 74
DAVB THBSBMBR
WAYNE SONNESON
STAN MANNING
THREE HAMMERS
PBTRY CONST LOT 56
WAYNE SONNESON
MIKE FISCHER
TERRY ARNDT

OLSON
OLSON
OLSON
OLSON
LIVINGSTON
HINKLE
HINKLE
OLSON
BEAMAN
BEAMAN
GREENFIELD

MCKINNEY
MCKINNEY
OLSON
OLSON
OLSON
OLSON
BBAMAN
MCKINNEY
GREENFIELD

BEAMAN
BEAMAN
BBAMAN
GREENFIELD
BBAMAN
BEAMAN
BBAMAN
BBAMAN
BEAMAN
MCKINNEY
MCKINNEY
GREENFIELD
GREENFIELD
GREENFIELD
GREENFIELD
GREENFIELD
MCKINNEY
GREENFIELD
OLSON
BEAMAN
GREENFIELD
GREENFIELD
OLSON
OLSON

11/14/1977
11/14/1977
11/14/1977
11/14/1977
11/17/1982
11/18/1976
11/24/1975
11/30/1984
12/10/1976
12/10/1976

069211
069209
069212
069210
105652
054904
043314
116025
055578
055579

12/26/1989 X6329
03/00/1934
05/02/1977
10/11/1974
D4/20/19B2
06/09/1983
08/08/1978
08/08/1978
03/06/1981
04/15/1977
07/18/1985
01/24/1986
01/25/1982
01/25/1982
03/21/1976
02/09/1987
03/27/1987
04/28/1987
04/28/1987
10/26/1984
01/30/1984
01/30/1984

059827
033792
103118
107537
077923
077921
098615
059030
119048
122059
102576
102575
072191
1284DO
130226
131417
131418
115581
111095
111996

07/11/1989 X12792
07/13/1989 X12791
07/13/1989 X12793
07/28/1989 X12794
08/23/1989 013473
08/20/1984
03/22/1985
04/12/1979
04/20/1964

114260
116937
084571
112019

05/02/1989 X9407
05/14/1985 117827
06/03/1981 (099969
08/04/1978 077B64

63
63
63
63
65
65
65
63
63
62
60
43
64
B4
63
63
60
60
63
62
68
65
£5
€5
65
70
70
75
70
67
74
66
60
60
60
59
60
64
68
63
69
60
68
63
63

RGA DO
RG DO
RG DO
RGA DO
RG DO
RG DO
RG DO
KG DO
RG DO
RG DO
RG DO
RG DO
RG DO
RG DO
RG DO
RG DO
RGA DO
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Winnebago County -
( OFFICE )
(USE ONLY) FIPS TWN RNG SC PL OWNER

Private Well Database - Page 6

DRILLER DATE

Thursday May 29 1997 10:36:45

PERMIT DPTH REC US TY AQ

209773
1676B9
167690
167337
241597

201
201
201
201
201

46N 02H 29
46N 02B 29
46N 02B 29
46N 02E 29
46N 02B 29

4D
4D
4D
4E
5A

THREE HAMMERS LOT 75
KEN FISCHER
LARRY THOMAS
J C MCAFPEE
STEVE NEBLOCK

BEAMAN
OLSON
BULL

BULL

08/14/1989 X12351
09/09/1981 101243
11/22/1982 J105712
03/00/1934
01/28/1993 0742-92

71
60
70
48
65

RGX DO
RG DO
RG DO
RG DO
RG DO

— UN

r-— - -

-~ " -

~"~ "

— UN
REMARKS: Evergreen Manor Subd. Lot 58

>*
S
g
I—I

«
S<
*
s
g
w>
j
h- 1

t~
t~

O

„,

CM

j-l
CM

<!b
n
o
rH
iH

£j
g

167691
167678
167676
167597
167692
169184
228030
169414
169413
169415
169417
169416
169418
169471
169472
169433
169443
169427
169444
169435
169428
169424
169423
169422
169473
169469
169429
169431
169468
169467
169466
169463
169453
169454
169460
169462
169452
169451
169461

201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201

46N 02B 29
46N D2E 29
46N D2B 29
46N 02E 29
46N 02E 29
46N 02E 29
46N 02Z 29
46N 02E 29
46N 02E 29
46N 02E 29
46N 02E 29
46N 02E 29
46N 02E 29
46N ()2E 29
46N 02E 29
46N 02E 29
46N ()2E 29
46N 02E 29
46N 02E 29
46N 02E 29
46N 02E 29
46N CI2E 29
46N 02E 29
46N (I2E 29
46N 02E 29
46N 02E 29
46N 02E 29
46N 02E 29
46N 02E 29
46N 02E 29
46N 02E 29
46N 02E 29
46N 02E 29
46N D2B 29
46N 02B 29
46N 02E 29
46N 02E 29
46N [>2E 29
46N 02B 29

5A
5A
5A
5A
5A
5A
5A
5B
SB
5B
5B
5B
5B
5C
5C
5C
5C
5C
5C
5C
5C
5C
5C
5C
5C
5C
5C
5C
5C
5C
5C
5C
5C
5C
SC
5C
5C
5C
5C

STAN MANNING
STAN MANNING
KENNETH FISCHER
DAN JARVIS
STAN MANNING
STAN MANNING
STAN MANNING LOT 189
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS

BEAMAN
BEAMAN
OLSON
BEAMAN
BEAMAN
BEAMAN
BBAMAN
BEAMAN
BEAMAN
BEAMAN
BEAMAN
BEAMAN
BBAMAN
BBAMAN
BHAMAN
BEAMAN
BEAMAN
BEAMAN
BEAMAN
BEAMAN
BEAMAN
BBAMAN
BEAMAN
BBAMAN
BBAMAN
BBAMAN
BBAMAN
BBAMAN
BEAMAN
BBAMAN
BEAMAN
BEAMAN
BEAMAN
BEAMAN
BEAMAN
BEAMAN
BEAMAN
BEAMAN
BEAMAN

07/28/1982
07/28/1982
07/29/1981
08/24/1979
08/28/1982
09/23/1982

104284
104282
100754
089095
104283
1047B4

11/01/1982 104784
08/04/1977
OB/04/1977
08/04/1977
11/23/1977
11/23/1977
11/23/1977
00/00/1979
02/08/1978
02/08/1978
02/25/1978
02/28/1978
02/28/1978
02/28/1978
02/28/1978
02/28/1978
02/28/1978
02/28/1978
02/28/1978
04/12/1978
04/12/1978
04/12/1978
04/12/1978
04/12/1978
04/12/1978
04/24/1978
04/24/1979
04/24/1979
04/24/1979
04/24/1979
04/24/1979
04/24/1979
04/24/1979

064721
064720
064722
069611
069609
OE9612
089091
071604
071607
071605
D7160B
071606
071612
071610
071609
071613
071614
071615
072931
D72932
072926
072930
072929
072927
084878
084881
OB4B82
OB4883
OB4B86
084885
OB488B
084884

67
67
60
65
67
65
65
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
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62
62
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62
62
62
62
62

RG DO
RG DO
RG DO
RG DO
RG DO
RG DO
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RG DO
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RG DO
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Winnebago County
{ OFFICE )
(USE ONLY) FIPS TWN RNG SC PL OWNER

- Private Well Database - Page 7

DRILLER DATE

Thursday May 29 1997 10:36:45

PERMIT DPTH REC US TY AQ

(d
£i
u
<fc

eg&
J
1— 1

l~
t—o
«*
•*•
CM

t~-
•H
CM

3£
«
0

iH

ĵ

I

t-00

169465
169464
169440
16943B
169470
167748
167600
169425
169436
169447
169448
167601
167602
167599
167603
169432
169437
169439
169441
169426
169445
167598
169193
169430
169420
169421
169419
169476
169475
169474
16918B
169434
169442
169446
169457
169455
169458
169456
169459
169450
169449
167694
167693
167695
167699

201
201
201
201
201
201
201
201
201
2D1
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201

46N 02E 29
46N 02E 29
46N 02B 29
46N 02E 29
46N 02B 29
46N 02B 29
46N 02B 29
46N 02E 29
46N 02E 29
46N 02E 29
46N 02E 29
4 EN 02E 29
46N 02E 29
46N D2E 29
46N D2E 29
46N D2B 29
46N D2E 29
46N 02B 29
46N 02E 29
46N 02E 29
46N 02Z 29
46N 02E 29
46N 02E 29
46N 02E 29
46N 02E 29
46N 02E 29
46N 02E 29
46N 02E 29
46N 02E 29
46N 02E 29
46N 02E 29
46N D2E 29
46N 02B 29
46N 02B 29
46N 02B 29
46N 02E 29
46N 02E 29
46N 02E 29
4&N 02E 29
46N 02E 29
46N 02E 29
46N 02E 29
46N 02E 29
46N 025 29
46N 02E 29

5C
5C
5C
5C
5C
SC
5C
5C
5C
5C
5C
5C
5C
5C
5C
5C
5C
5C
5C
5C
SC
5C
SC
SC
5C
5C
5C
5C
5C
5C
5C
SC
5C
5C
5C
SC
SC
SC
SC
5C
5C
5D
5D
5D
5D

DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
BRAD TOET
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
STAN MANNING
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
WAYNE BRAKE
WAYNE BRAKE
WAYNE BRAKE
GARRY COZZI

BEAMAN
BBAMAN
BBAMAN
BBAMAN
BBAMAN
BBAMAN
BBAMAN
BBAMAN
BBAMAN
BEAMAN
BEAMAN
BEAMAN
BEAMAN
BEAMAN
BEAMAN
BEAMAN
BEAMAN
BEAMAN
BEAMAN
BEAMAN
BEAMAN
BEAMAN
BEAMAN
BBAMAN
BBAMAN
BEAMAN
BEAMAN
BEAMAN
BEAMAN
BEAMAN
BEAMAN
BEAMAN
BEAMAN
BEAMAN
BEAMAN
BEAMAN
BEAQMAN
BBAMAN
BEAMAN
BBAMAN
BEAMAN
OLSON
OLSON
OLSON
MCKINNEY

04/24/1979 084880
04/24/1979 J084879
04/24/1979 J0848B7
04/24/1979 j 084890
04/24/1979
05/10/1977
07/00/1979
07/13/1978
08/24/1979
08/24/1979
08/24/1979
08/24/1979
08/24/1979
08/24/1979
08/24/1979
09/13/1978
09/15/1978
09/15/1978
09/15/1978
10/1B/1977
10/20/1978
10/20/1978
10/22/1985
11/12/1978
11/23/1977
11/23/1977
11/23/1977
11/23/1977
11/23/1977
11/23/1977
11/30/1983
12/01/1978
12/01/1978
12/01/1978
12/01/1978

0848B9
060288
0890B9
076792
089094
089097
089096
089090
089092
OB908B
OB9093
076793
079492
079493
079495
068228
081047
081051
121018
072928
069608
069615
069616
069607
069613
069617
110618
082618
082625
082619
OB2622

12/01/1978 | 082 624
12/01/1978 JOB2621
12/01/1978
12/01/1978
12/01/197B
12/01/1978
03/30/1982
04/29/1980
04/29/1980
06/17/1983

OB2623
082620
082616
082617
102950
093571
09J569
107711

62
62
64
62
62
63
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
65
€2
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
62
CO
63
63
70

RG DO
RG DO
RG DO
RG DO
RG DO
RG DO
RG DO
RG DO
RG DO
RG CO
RG DO
RG DO
RG DO
RG DO
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RG DO
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RG DO
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RG DO
RG DO
RG DO
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RG DO

"**" ~*~*

,-*••• — —

•"** ~*~"

""* ""*

""•* ~'~"

•""" ~*~

""*" *"'*""

""•* """*""

*""* ~~

"""" "*"""

— _ _ —

—"""* ~ ~"

"*•"* •*"•

•"- **""

--

"" "* ** ~~

~ "* " "~

""

--

~ "* — ""

** ** "* "*

"•"* "* "~

**** — —

*•"— ~*~*

'~'f* "•"*

"*""* ~""

""" m""

""*" "* ""

"*~ "* ""

"••* *" "*

— — — —
""" ""

a>
CM



0
0

;*
(£
r*
OT
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<;
ft

S•5
OT
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( OFFICE )
(USB ONLY)

167640
167696
167697
167698
167338
228035
167641
167709
167713
167712
167710
22B03B
228036
167701
167702
167706
228037
167703
167704
228040
167705
167700
167714
167642
167711
167749
228039
167707
167708
167643
241674

FIPS

201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201

TWN RNG

4 EN 02E
46N 02E
46N 02E
46N 02E
46N 02E
46N 02E
46N 02E
46N 02E
46N 02E
46N 02B
46N 02B
46N 02E
46N 02E
46N 02B
46N 02B
46N 02B
46N 02E
4GN 02E
46N 02E
46N 02E
46N 02E
46N 02E
46N 02E
46N 02E
46N 02E
46N C2E
46N 02E
46N C2E
46N 02E
46N C2E
46N G2E

SC

29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29

Winnebago County - Private Wei]

PL OWNER

5D RICH HOPPE
5D WAYNE BRAKE
5D WAYNE BRAKE
5D WAYNE SONNESON
5E CHICAGO JOINT STOCK & LAND BK
5E WAYNE BRAKE #86-03-03 LOT K35
5E VERN CLAUSON
5E WAYNE BRAKE
5E STAN MANNING
5E WAYNE BRAKE
5E WAYNE BRAKE
5E WAYNE BRAKE #8607 LOT «34
5E WAYNE BRAKE #8643 LOT 820
bE WAYNE BRAKE
SE WAYNE BRAKE
5E WAYNE BRAKE
5E WAYNE BRAKE *8627 LOT *37
5E WAYNE BRAKE
SE WAYNE BRAKE
SE WAYNE BRAKE t8737 LOT »29
5E DAVE TRESEMER

5E STAN MANINO
5E WAYNE BRAKE
5E WAYNE BRAKE
5E DAVE TRESEMER
SE WAYNE BRAKE
SE WAYNE BRAKE #8652-52 LOT #13
SE WAYNE BRAKE
SE WAYNE BRAKE
3F KEN KOTHE
5F MIKE GUZZARDO

Database - Page B Thursday May 29

DRILLER DATE PERMIT

BULL
OLSON
OLSON
GREENFIELD

MARTIN
OLSON
OLSON
BEAMAN
OLSON
OLSON
MARVIN
MARTIN
OLSON
OLSON
OLSON
MARTIN
OLSON
OLSON
MARTIN
OLSON
OLSON
OLSON
OLSON
OLSON
or, SON
MARTIN
OLSON
OLSON
GREENFIELD
GREENFIELD

08/22/1986
09/29/1980
10/09/1980
12/29/1980
03/00/1934

126232
096339
096596
098015

03/28/1986 122154
04/04/1984 (111727
04/10/1981
04/23/1982
04/26/1981
04/29/1980

099181
104785
09B178
093570

05/D7/1986 122813
07/08/1986 123812
07/13/1983 (108055
07/13/1983 (108056
OB/04/1980 J095335
08/07/1986 122812
08/12/1983 (108776
08/12/1983 108777
09/14/1987 133B4B
09/27/1979
09/27/1979
10/13/1983
10/25/1985
11/07/1980
11/07/1980

089834
089833
109930
121142
097227
097230

11/28/1986 128371
12/10/1980 (097713
12/10/1980 (097712
02/06/1984 (111160
12/10/1992 6B4

1997 10:36

DPTH

62
63
63
65
70
60
63
63
65
63
63
62
63
62
62
63
62
63
63
65
64
63
63
60
63
63
61
63
63
67
105

:45

REC US

RG DO
RG DO
RG DO
RG DO
RG DO
RG DO
RG DO
RG DO
RG DO
RG DO
RG DO
RG DO
RG DO
RG DO
RG DO
RG DO
RG DO
RG DO
RG DO
RG DO
RG DO
RG DO
RG DO
RG DO
RG DO
RG DO
RG DO
RG DO
RG DO
RG DO
RG DO

TY AO

— — — _

_— — ..

~-

- "- **-

— UN
~~* — "•

_-

•"._ -~
_-

-— - -
— UN
— UN

—— —*•"•• ~ •*•__ _ „

— UN

— — —*"""* ™ *"

— UN
— -~
— —_» — ~

— —_~ — -

— " —
— UN
•"••* •*•"
~~ ~"""
"*— *" "

— UN
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g

167604
167605
167607
167608
167606
167760
169190
22B045
167718
228042
228046
228047
167719

201
201
201
201
201
201
201
201
201
201
201
201
201

46N 02E
46N 02E
46N 02E
46N 02E
46N 02E
46N 02E
46N 02E
46N 02E
46N 02E
46N 02E
46N 02E
46N 02E
46N 02E

29
29
29
29
29
29
29
29
29
29
29
29
29

SG DAN JARVIS
5G DAN JARVIS
5G DAN J ARVIS
5G DAN JARVIS
SG DAN JARVIS
5H GEORGE FRANZ.HN
6A STAN MANNING
6A STAN MANNING #8603-1475 L 196
6A COMMERICAL MORTGAGE
6A WAYNE BRAKE #8709 LOT #188
6A WAYNE BRAKE #8619 LOT #95
6A WAYNE BRAKE #8613-13 LOT #185
6A DAVB TRESEMER

BEAMAN
BEAMAN
BEAMAN
BBAMAN
BEAMAN
OLSON
OLSON
MARTIN
OLSON
MARTIN
MARTIN
MARTIN
MCKINNEY

09/00/1978 (079494
09/00/197B
09/15/197B
09/15/1978
09/15/1976
11/11/1971

079496
079491
079495
079497
012837

01/10/1986 J121998
01/21/1986 121998
04/28/1981 |09B661
05/00/1987 129608
05/08/1986 122811
06/11/1986 123B13
06/17/1983 (107710

62
62
62
62
62
70
60
62
63
63
€1
62
70

RG DO
RG DO
RG DO
RG DO
RG DO
RG DO
RG DO
RG DO
RG DO
RG DO
RG DO
RG DO
RG DO

__ ~" ' ~"

~— — w

— — — —
""" ""•""

— - — -

— - --
__ __

— .UN
~—

— UN
— UN
— UN
*" ~" ~ "

t-
0»
X
00
CM



0
r4
O

S

u
gMJ
OT

OS
SI
ft:

S

S
K_i
1-1

î
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( OFFICE )
(USE ONLY)

228043
169191
22B048
228050
169197
228051
228049
228052
167720
167716
167717
169189
169198
228044
228041
1691B2
167750
167722.
167675
167721
169478
169477
167762
167761
167755
167763
167754
167753
167644
167751
167752
169479
194436
167766
167765
167768
167767
167737
167769
167821
167822
167725
167724
167723
167757

FIPS

201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201

TON RNG

46N 02E
46N 02E
46N 02E
46N 02E
46N 02E
46N 02E
46N 02E
46N [)2E
46N 02B
46N 02B
46N 02B
46N 02E
46N 02E
46N 02E
46N 02E
46N 02E
46N 02E
46N 02E
46N 02E
46N 02E
46N 02E
46N 02E
46N 02E
46N 02E
46N 02B
46N 02B
46N 02B
46N 02E
46N 02E
46N C2E
46N C2E
46N C2E
46N C2E
46N C2E
46N 02E
46N 02E
46N 02E
46N C2E
46N 02E
46N 02E
46N 02E
46N C2E
46N 02B
46N 02E
46N 02E

SC

29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29

Winnebago County - Private Well Database - Page 9 Thursday May 29

PL OWNER DRILLER DATE PERMIT

6A STAN MANNING »8653 LOT #201
6A WAYNE BRAKE
6A WAYNE BRAKE ft 862 8
6A WAYNE BRAKE *B629 LOT #203
6A WAYNE BRAKE
6A WAYNE BRAKE »B729 LOT #211
6A WAYNE BRAKE 08636 LOT #212
6A WAYNE BRAKE 118637 LOT #180
6A TBRRY ARNDT
6 A TBRRY ARNDT
6A TERRY ARNDT
6A WAYNE BRAKE
6A WAYNE BRAKE
6A WAYNE BRAKE #86-19 LOT #187
6A STAN MANNING #8651 LOT #202
6 A WAYNE BRAKE
6B DAN JARVIS
6B WAYNE BRAKE
6B WAYNE BRAKE
6B DAN JARVIS
6B DAN JARVIS
6B DAN JARVIS
6B DAN JARVIS
6B BUSTER SMITH
6C DAN JARVIS
6C DAN JARVIS
6C DAN JARVIS
6C DAN JARVIS
6C WAYNE SONNESON
6C DAN JARVIS
6C DAN JARVIS
6C DAN JARVIS
6C PETRY CONST LOT 52
6C DAN JARVIS
6C DAN JARVIS
6C DAN JARVIS
6C DAN JARVIS
6C DAN JARVIS
6C MYRON FISCHER
6C DAN JARVIS
6C DAN JARVIS
6C DAN JARVIS
6C DAN JARVIS
6C GARY SUMNER
6C DAN JARVTS

MARTIN
OLSON
MARTIN
MARTIN
OLSON
MARTIN
MARTIN
MARTIN
OLSON
OLSON
OLSON
OLSON
OLSON
MARTIN
MARTIN
OLSON
BEAMAN
OLSON
OLSON
BEAMAN
BEAMAN
BEAMAN
BEAMAN
BEAMAN
BEAMAN
BEAMAN
BEAMAN
BEAMAN
GREENFIELD
BEAMAN
BEAMAN
BEAMAN
GREENFIELD
BEAMAN
BEAMAN
BEAMAN
BEAMAN
BEAMAN
BEAMAN
BBAMAN
BBAMAN
BEAMAN
BEAMAN
MCKINNEY
BEAMAN

07/10/1986 124641
07/12/19B5 |11B984
08/07/19B6 125169
08/08/1986 125647
08/14/1984 114097
08/16/1987 133847
08/29/1986 125646
09/02/19B6 125648
10/05/1979
10/05/1979
10/05/1979
10/25/1985
10/26/1984

090078
090077
090079
121144
115587

11/14/1986 127276
11/26/1986 127275
12/18/1985 121837
01/24/1978 070912
04/27/1984 112066
OB/14/1984 114096
10/05/1977 J067748
10/18/1977 J06B226
10/18/1977 J068227
11/00/1976 J054401
11/04/1976 J054402
02/18/1977
02/18/1977
02/18/1977
02/18/1977
03/01/1984
03/03/1977
03/03/1977
03/03/1977

056B93
056B96
056894
056895
111369
057341
057342
057344

05/02/1989 X10473
06/07/1977
06/07/1977
06/08/1977
06/08/1977
06/08/1977
06/28/1977
08/22/1977
10/05/1977
10/05/1977
10/05/1977
10/05/1979

061773
061774
0617BO
0617B1
061783
062901
065661
067749
067747
067750
090047

10/13/1976 j 053497

1997 10:36

DPTH

61
60
60
60
63
64
62
63
63
63
63
57
63
61
62
60
62
63
63
62
62
62
62
65
63
63
63
63
67
63
63
63
60
62
62
62
62
62
62
62
62
62
62
68
eo

:45

REC US TY

RG DO —
RG DO ~~
RG DO —
RG DO —
RG DO —
RG DO —
RG DO —
RG DO —
RG DO —
RG DO "
RG DO --
RG DO —
RG DO —
RG DO —
RG DO —
RG DO —
RG DO —
RG DO "
RG DO —
RG DO —
RG DO --
FG DO "
RG DO ~
RG DO -~
RG DO —
RG DO —
RG DO "•
RG DO "~
RG DO ""
RG DO "
RG DO ""
RG DO "
RG DO —
RG DO ~~
RG DO "~
RG DO "~
RG DO —
RG DO "
RG DO "
RG DO "
RG DO "~
RG DO —
RG DO "
RG DO —
RG DO —

AQ

ON
™" —

UN
UN

— —

UN
UN
UN

— —

— —

-" —

-~

UN
UN*~ —

~~
*~ ~*

"~
tm _

""

"__

— „

— _

— —

_ _

--

" "

~~

UN
• —
*~~
"**"
— *•

--
~ —

~*"
_„

•"~

—
—

CO
CM



Winnebago County - Private Well Database
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(USE ONLY) FIPS TWN RNG SC PL OWNER DRILLER
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DATE PERMIT DPTH RBC US TY AO_

>•
p
g*J
OT

04
S•<
ft

S
<!
OT

J
h-l

1-
1-

0

.4,
CM

|~

CM

«!
d.
10
0

.H
rH

I

l-00

CO
CM

IO
0

167764
169481
169482
169480
167756
16773B
167739
167715
167770
167339
167340
167771
167726
167772
292306
167773
167681
167774
167727
167645
209776
167775
167776
209789
167728
167730
167777
167729
167740
167342
167341
167732
167780
167779
167778
167731
167784
167783
167827
167823
167742
167788
167786
167741
167785

201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201
201

46N 02E 29
46N (12 E 29
46N 02E 29
46N 02E 29
46N 02E 29
46fl 02E 29
46N 02E 29
46N 02E 29
46N 02E 29
46N CI2E 29
46N 02E 29
46N 02B 29
46N 02B 29
46N (I2E 29
46N 02E 29
46N 02E 29
46N C'2E 29
46N C2E 29
46N 02E 29
46N C2E 29
46N C2E 29
46N C2E 29
46N C2E 29
46N C2E 29
46N C2E 29
46N C2E 29
46N C2B 29
46N C2E 29
46N C2B 29
46N C2E 29
46N 02B 29
46N 02E 29
46N 02E 29
46N 02E 29
46N 02E 29
4BN 02E 29
46N 02E 29
46N 02E 29
46N 02E 29
46N 02E 29
46N 02E 29
46N 02E 29
46N 02E 29
46N 02E 29
46N D2B 29

6C
6C
6C
6C
6C
6C
6E
6E
6F
6F
6F
6F
6F
6F
6G
6H
7A
7A
7A
7A
7A
7B
7C
7D
7D
7F
7F
7F
7F
76
7G
7G
7G
7G
7G
7G
7G
7G
7G
7G
7G
7G
7G
7G
7G

DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
DAN JARVIS
CEDRIC EICKHORST
GLEN STOCKWELL
WAYNE SONNESON
RICHARD DWYER
L BUCHANAN
L BUCHANAN
JIM BARS
JOHN BHTTS
DAVE GUNDERSON
TOM MASSY
MCGILL CONST CO
THREE HAMMERS
NICK HALLO
WILLIAM REED
GERALD NORDMOE
HARKIN HOUSE LOT 61
MIKE FENGER
DAVE TRESEMER
THREE HAMMERS LOT 51
HOMESTEAD BUILDERS
WAYNE BRAKE
DAVK TRESEMER
DAVE TRESEMBR
FRANCIS PAULEY
E GLEASMAN
JOHN B UNTZ
JOHN OWEN
AMWOOD BLDRS
GEORGE PRANZEN
GEORGE PRANZEN
NED CARTER
JOHN OWEN
JOHN OWEN
BENNETT CONST
DELBERT BENNETT
LARRY HAMMACK
BENNETT COONST
BENNETT CONST
BENNETT CONST
JOHN OWEN

BEAMAN
BEAMAN
BEAMAN
BEAMAN
BEAMAN
BEAMAN
BEAMAN
GREENFIELD
BLOYER

GREENFIELD
GREENFIELD
GREENFIELD
BEAMAN
HINKLE
BEAMAN
GREENFIELD
ROSENQUIST
BBAMAN
H1NKLB
GREENFIELD
OLSON
BEAMAN
H INKLE
OLSON
OLSON
OLSON
BULL

GREENFIELD
GREENFIELD
OLSON
OLSOH
GREENFIELD
GREENFIELD
GREENFIELD
BEAMAN
RANEY
BEAMAN
BBAMAN
BBAMAN
BEAMAN
GREENFIELD

10/13/1976
10/18/197V
10/18/1977
10/18/1977
10/20/1976
11/16/1977
06/28/1978
08/18/1980
02/08/1971
03/00/1934
03/00/1934
03/21/1978
05/03/1977
10/13/1978

053498
066231
066229
066230
053814
069296
076238
095596
010130

072189
059957
08078B

07/20/1996 1803
00/00/1968 005409
D4/13/1983 106746
06/07/1978 j 075192
07/28/1983 j 108439
08/20/1986 126154
08/30/1989 X12134
11/01/1978 OB1483
04/23/1974 029167
08/12/1989 X11091
09/22/1982
03/12/1985
03/24/1977
OB/15/1979
09/21/1978
03/00/1934
03/00/1934
03/11/1977
03/20/0000
03/20/1973
03/20/1973
05/02/1979
05/26/1976
05/26/1976
06/15/1978
08/02/1977
08/18/1977
09/23/1977
09/23/1977
10/26/1978
10/27/0000

104943
116766
058149
OBB74S
079803

057602
028230
01B208
01B209
085116
047789
047786
075555
064512
065473
067196
067197
081264
054074

62
62
62
62
62
62
64
70
69
75
51
67
70
71
85
65
68
63
81
65
81
65
64
71
65
63
63
63
70
45
80
65
65
64
64
70
66
66
65
69
72
64
66
65
65

RG DO "
RG DO ~
RG DO "
RG DO —
RG DO ~
RG DO —
RG DO
RG DO ~
RG DO
RG DO ~
RG DO —
RG DO "
RG DO —
RG DO —
RG DO DL
RG DO —
RG DO "
RG DO ""
RG DO ~~
RG DO ~"

RG3C DO —
RG DO —
RG DO "
RGK DO —
RG DO ~~
RG DO —
HG DO
RG DO "
RG DO ™
RG DO ~~
RG DO -"
RG DO
RG DO "
RG DO "~
RG DO —
RG DO —
RG DO —
RG DO ~
RG DO "
RG DO "
RG DO -~
RG DO "-
RG DO "
RG DO "
RG DO "

--

—-~

—
—

—- ~

—- ~

- -
—

—
—
— —
UN
— •""__

_»_

— —
~*~

UN
__

UN
"• —
— -.

"*•

—

— —
—_._

""~*
•*•*
— .
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*"•*
"-
•""
~ ~
" -
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- -
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Winnebago County
( OFFICE )
(USE ONLY) F1PS TWN RNG SC PL OWNER

Private Well Database - Page 11

DRILLER DATE

Thursday May 29 1997 10:36:45

PERMIT DPTH REC US TY AQ

I
I
OT

167787
167790
167789
167781
167782
167791
167792
228055
209684
167733
247443

201 46N
201 46N
201 46N
201 46N
201 46N
201 46N
201 46N
201 46N
201 46N
201 46N
201 46N

02E 29
02E 29
02E 29
02B 29
02E 29
02E 29
02E 29
02E 29
02E 29
02E 29
02E 29

REMARKS: LOT 169
228056
167819
16779B
167799
167793
167796
167797
167743
167800
167801
167646
167B05
1G7B03
167804
167647
167806
167811
167802
167807
167809
167648
167 BIO
167808
167744
167745
242236

201 46N
201 46N
201 46N
201 46N
201 46N
201 46N
201 46N
201 46N
201 4GN
291 46N
201 46N
201 46N
201 46N
201 46N
201 46N
201 46N
201 46N
201 46N
201 46N
201 46N
201 46N
201 46N
201 46U
201 46N
201 46N
201 46N

02E 29
02B 29
02E 29
02E 29
(12E 29
02E 29
02E 29
02E 29
02E 29
CI2E 29
02E 29
02B 29
02B 29
02E 29
02E 29
02E 29
02E 29
02E 29
02E 29
02E 29
02E 29
02E 29
D2E 29
02E 29
02B 29
02E 29

REMARKS: Tresemer
242235 201 46N 02E 29

REMARKS : Tr e s emer
167817
167816
167814
167815

201 46N
201 46N
201 46N
201 46N

02E 29
02E 29
02E 29
02E 29

7G
7G
7G
7G
7G
BA
BA
8A
8A
8A
8A

BOB YOUNG
THREE HAtWERS CONST
THREE HAMMERS CONST
CARL BREITLOW
DUANE PAUTSCH
JOOHN GESSNER BLDR
ROSCOE REALTOR
ROSCOE REALTOR LOT »166
ROSCOE REALTOR LOT 166
RICHARD NOVONBTY
DON SWANSON BLDRS.

OLSON
BEAMAN
BEAMAN
GREENFIELD
GREENFIELD
HINKLE
HINKLE
HINKLE
HINKLE
HINKLE
GREENFIELD

11/07/1980
11/16/1977
11/16/1977
11/17/0000
12/04/1975
03/31/1978
04/16/1986

097231
069295
069294
043094
D43541
072477
123058

04/20/1987 130736
04/20/1987 X130736
05/27/1983 107377
10/08/1991 171

63
65
65
65
65
69
73
66
66
82
60

RG
RG
RG
RG
RG
RG
RG
RG
RGX
RG
RG

DO —
DO ™
DO ~
DO "~
DO "~
DO "~
DO "
DO —
DO —
DO ™
DO —

--

— -

— "

— **

~* *"

_ —

UN
UN
*•" —

UN
OLD FARM
BA
BB
BB
BB
BB
BB
8B
8C
ac
8C
8C
BC
BC
8C
BC
BC
BC
BC
8D
8D
80
8D
8B
8B
SB
8E

HARKIN HOUSE BUILDER LOT #170
DON STEKGER
WAYNE BREAK
ROBERT YOUNG
BOB YOUNG
DVAE TRESEMER
ROBERT SCHLENSKER
FRANCIS PAULEY
DAVE TRBSEMER
DAVE TRESEMER
DAVE TRESEMER
DAVE TRESEMER
ALVIN BUTLER
WAYNE BREAK
ART THOMPSON
DAVE TRESEMER
THREE HAMMERS
DAVE TRESBMER
DAVE TRESBMER
DAVE TRESBMER
DAVE TRBSEMER
BOB COURTRIGHT
MRS RICHARD BELT
BENNETT CONST
BENNETT CONST
KOTHE CON ST. /KEN KOTMK

HINKLE
BEAMAN
OLSON
OLSON
OLSON
OLSON
OLSON
BULL
OLSON
OLSON
OLSON
OLSON
OLSON
OLSON
OLSON
OLSON
BEAMAN
OLSON
OLSON
OLSON
OLSON
MCKINNEY

BEAMAN
BEAMAN
GREENFIELD

11/11/1987 134603
03/24/1977
06/10/1976
06/25/1976

058137
048365
049964

06/30/1976 J076379
09/09/1974 J032833
09/09/1974 (032831
03/13/1978 (071940
04/23/1974 [029169
04/23/1974 (029168
05/06/1976 (046906
05/20/1976 (047565
06/10/1976
06/10/1976
06/10/1976

04B367
048366
048372

07/16/1976 049782
08/05/1986 (125761
12/17/1975
04/23/1974
04/23/1974
05/06/1976
05/20/1977
00/00/0000
04/11/1979

035376
029166
029170
046907
060997

084556
04/11/1979 (084559
09/29/1992 458

63
60
63
63
63
63
63
71
64
64
63
63
63
63
«3
63
57
63
64
64
64
65
68
65
65
71

RG
RG
RG
RG
RG
RG
RG
RG
RG
RG
RG
RG
RG
RG
RG
RG
RG
RG
RG
RG
RG
RG
C
RG
RG
RG

DO —
DO "
DO
DO ~~
DO "
DO ""
DO "
DO ~~
DO ~~
DO ~-
DO ""
DO ™
DO
DO
DO "-
DO ~-
PO "
DO "
DO ""
DO
DO ~~
DO -~
DO "
DO "
DO ~~
DO —

UN
_ B.

-. _

"*"

""

"""

A, _

— .-

"*~*

"" *~

"" "*

~"~

*~ *"*

UN

Lot 118
8E KOTHE CONST. /KBN KOTHE GREENFIELD 09/29/1992 455 67 RG DO — UN

Lot 103
BG
BC
8G
8G

TIM MCDONNELL
DICK WELLS
DAN LAHSON JR
WAYNE SONNESON

BULL
GREENFIELD
URBKNFIELD
GREENFIELD

07/18/1965 (119057
07/23/0000 050074
OB/25/1976 (051320
OB/25/1976 J051319

66
65
65
65

RG
RG
RG
RG

DO ""
DO ""
DO "
DO "

— *~

"*~

~*"~

Oft
CM
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DATE PERMIT

h-
t—
t-

CM

f-
«H
CM

3

l-
O3
X
00
CM

DPTH RBC US TY AQ

>l
E£

g
OT

167825
167794
167734
167735
167795
167812
167B24
167813
167746
167826
167736
167828
167818
167820
169412

201
201
201
201
201
201
201
201
201
201
201
201
201
201
201

46N CI2E 29
46N 02E 29
46N 02E 29
46N 02B 29
46N 02E 29
46N 02E 29
46N 02E 29
46N 02E 29
46N 0'2E 29
46N G2E 29
46N 02E 29
46N 02E 29
46N 02E 29
46N 02E 29
46N 02E 29

8G
8G
8G
8G
83
BG
BG
BG
BG
BG
8H
8H
8H
8H

JOHN OWEN
ART THOMPSON
BILL THURMOND
DAVE TRESEMER
DAVE TRESEMER
DOYLE PERRIS
DAVE TRESEMBR
ROBT PARSER
DAVE TRESEMBR
DAVB TRESEMER
MACKTOWN STATE BANK
TERRY ARNDT
JOHN OWEN
BUTCH COURTRIGHT
DAN JAHVIS

GREENFIELD
OLSON
RANEY
OLSON
OLSON
GREENFIELD
OLSON
GREENFIELD
OLSON
OLSON
GREENFIELD
OLSON
GREENFIELD
MCKrUNEY
BEAMAN

09/14/1977 (066772
09/24/1976
10/18/1979

OS2669
090665

11/14/1977 (069206
11/15/1976
12/04/1975
12/08/1977
12/09/1975
12/22/1977
12/22/1977
05/08/1979
08/00/1987
08/05/1976
08/24/1977
11/23/1978

054680
043539
07002B
043679
070385
070386
085369
077922
050622
06SB02
069610

65
63
66
63
63
65
63
65
63
63
57
60
65
69
62

HG DO -~
RG DO "
RG DO ™
RG DO "~
RG DO "
RG DO "~
RG DO "~
RG DO ~~
RG DO "~
RG DO
RG 1C
RG DO ""
RG DO "•
RG DO "
RG DO "

—
*"""

""•

-"•

~-

--
.

~-

--

•""*

/2



* Illinois State Water Survey PICS Database Page 1
° Thursday May 29 1997 10:37:36

Query the PICS Database through the World Wide Web
http://gwinfo.sws.uiuc.edu/gwdb-query.html

County: Winnebago

Township Code: 46N
Range Code: 2E
Section Codes: 29

3 records were found for the specified locations.

Questions : Contact the Illinois State Water Survey's
^ tSround Water Division 8 (217)333-7223
W Publication: Please cite the Illinois State Water Survey's
P3 PICS (Public-Industrial-Conniercial) Database
£r) .In all publications based wholly or partially
K on this information.

<
* Please Note:

«« The data in the PICS Database is a listing of municipal and
OT large industrial and commercial wells which are known to the
_j Illinois State Water Survey (ISWS) . The information was
hH initially entered from public water supply data and supplemented

with the Illinois Water Inventory Project data. This database is
updated as additional information is received and verified.
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Winnebago County - PICS Database - Page 2 Thursday May 29 1997 10:37:36
Year

SWS ID Name No. Status Location Depth Type log constructed Driller

20131930 ROSCOB ROCK AND GRAVEL 1 I 20146N02E291H 70 D 1992 EDWIN D GREENFIELD
20195500 NORTH PARK PWD 7 E 20146N02E291B 780 D 1984 ALBRZCHT WELL DRLG
20195500 NORTH PARK PWD 6 E 20146N02E291B 780 D 1984 ALBRZCHT WELL DRLG
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State of Illinois
ENVIRONMENTAL PROTECTION AGENCY

Mary A. Gade, Director 2200 Churchill Road, Springfield, IL 62794-9276

MEMORANDUM

To: Tom Crause
BOL #24

From: Chris Bridges
Division of Laboratories/QAS

Date: Decembers, 1994

Re: Contract Required Quantitation Limit and Instrument Detection Limit determination.

Tom,

On November 8, 1994 I mailed you a document outlining the procedures for determining CRQLs
and IDLs. Since then, Judy Triller informed me that she was having problems using the CRQL
procedure for some of her data. After reviewing the data that Judy was using, we realized the
problem. Some of the data your staff may be looking at may be older data that was analyzed
using older versions of the USEPA CLP-SOW. These older versions of the SOW had some
different target compounds and different CRQLs than the more recent versions of the SOW. The
original procedures I developed for determining the CRQLs will not work on samples that were
analyzed by older versions of the SOW. What I have done is developed a new document on how
to determine CRQLs and JJDLs. I have taken the procedures I already developed and added a
section on how to determine CRQLs for samples analyzed by older versions of the SOW
(Section IB). Section 1A and Section 2 of the document are actually the same procedures that I
had already developed and given you. This document is enclosed with this memo.

I hope that with the added information this document will cover all data that your staff is using.
If you or your staff have any questions please contact me.

Printed on Recycled toper



Contract Required Quantitation Limits (CRQLs) for Organic Compounds
and

Instrument Detection Limits (IDLs) for Inorganic Compounds

The following document gives the procedure for determining CRQLs and IDLs. The document
is divided into the following three sections: Section 1 A: Determining CRQLS for Organic
Compounds analyzed via recent versions of the SOW, Section IB: Determining CRQLs for
Organic Compounds analyzed via older versions of the SOW, and Section 2: Determinings IDLs
for Inorganic Compounds. The three sections are described below.

Section 1A and IB: These sections are used to determine the CRQL for an organic compound in
a particular sample. Some analyses that were completed under older versions of the USEPA
Contract Laboratory Scope of Work (SOW) will have different CRQLs than analysis completed
under more current versions of the SOW. For this reason, two separate sections are needed for
determining the CRQLs (one for older versions and one for newer versions of the SOW). The
two sections differ only in the way the compounds are grouped together. Section 1A is to be
used if the samples were analyzed using a more current version of the SOW and Section IB is to
be used if the samples were analyzed using an older version of the SOW.

An easy way to determine if a sample was anlayzed by an older version of the SOW as compared
to a newer version of the SOW is by the target compounds listed on the Form Is. Older versions
of the SOW contained certain target compounds that are no longer target compounds. If the
target compounds listed below are present on the Form Is, this indicates that the analysis were
completed under an older version of the SOW. In this situation Section IB should be used to
determine the CRQLs. If these target compounds are not present on the Forms Is, this indicates
that the analysis were completed under a more current version of the SOW. In this situation
Section 1A should be used to determine the CRQLs.

Target compounds present in older versions of the SOW:

Volatile Compounds:
Vinyl Acetate
2-Cloroethyl Vinyl Ether

Semivolatile Compounds:
Benzyl Alcohol
bis(2-chloroisopropyl)ether
Benzoic Acid

CAS No
CAS No.

10805-4
110-75-8

CAS No. 100-51-6
CAS No. 398638-32-9
CAS No. 65-85-0

Section 2: This section is used to determine the IDLs for analytes in a particular sample. The
procedures in this section are to be used regardless of whether the analyses were completed
under an older version of the SOW or a more recent version of the SOW.



Section 1A: Determining Contract Required Ouantitation Limits (CROLs)
for Oranic Comounds analyzed via recent versions of the SOW

If an organic compound is not detected in a sample the result for that compound is reported as its'
CRQL on the Form 1. Pages four and five of this section contain a list of the organic target
compounds. Target compounds with the same CRQL are grouped together. By using these
groups and the following steps, the CRQL for a compound in a particular sample can be
determined.

Situation 1 : Locate the result on the Form 1 (same sample) for a non-detected compound that
is in the same group as the detected compound of interest. The result reported on
the Form 1 for the non-detect compound is the CRQL for all compounds in that
group.

Situation 2: If all compounds in a group are detected, a non detected compound from another
group in the same fraction (same sample) can be used to determine the CRQL of
the detected compound of interest. To do this either multiply or divide the result
reported on the Form 1 of the non detected compound by the value listed in the
charts below. The value obtained after multiplying or dividing the result is the
CRQL of the compound of interest (and all compounds within that group).

Semivolatile compounds:

To group #

From group #

Pesticide/Aroclors.

1
3

2

—

-2.5

3

X2.5

—

To group #

From group #

4

5

6

7

8

9

4

~

-2

-20

-10

-100

-40

5

X2

--

-10

-5

-50

-20

6

X20

XIQ

—

X2

-5

-2

7

XIO

X5

-2

~

-10

-4

8

X100

X50

X5

X10

--

X2.5

9

X40

X20

X2

X4

-2.5

—



Example of Situation J in the volatile fraction:

'"**•" Compound of interest: Chloroethane (group 1)
Result reported on Form 1: 4300 'B1 ug/kg.

Compound in group 1 that was a non detect on the Form 1: Carbon Disulfide
Result reported on Form 1: 2035 'U1 ug/kg

All compounds in group 1 for that sample have a CRQL of 2035 ug/kg.

Example of Situation 2 in the semivolatile fraction:

Compound of interest: Nitrobenzene (group 2)
Result reported on Form 1: 620 'B' ug/kg.

All compounds in group 2 are detects on the Form 1. 3-Nitroaniline (group 3) is
reported on the Form 1 as 800 'U' ug/kg. According to the semivolatile chart on
page 2, to convert the CRQL from group 3 to group 2 the result from group 3
must be divided by 2.5 (800/2.5 = 320). All compounds in group 2 for that
sample have a CRQL of 320 ug/kg.

Example of Situation 2 in the pesticide fraction:

Compound of interest: Aroclor 1232 (group 6)
Result reported on the Form 1: 82 'B1 ug/kg

All compounds in group 6 are detects on the Form 1. Gamma7Chlordane (group
4) is reported as 3 'LT ug/kg on the Form 1. According to the pesticide/aroclor
chart on page 2, to convert the CRQL from group 4 to 6 the result from group 4
must be multiplied by 20 (3 X 20 = 60). All compounds in group 6 for that
sample have a CRQL of 60 ug/kg.



Chloromethane

Bromomethane

Vinyl Chloride

Chloroethane

Methylene Chloride

Acetone

Carbon Disulfide

1,1 -Dichloroethene

1,1 -Dichloroethane

Group 1: Volatile Organic Compounds

cis-1,3-Dich!oropropene

Trichloroethene

Dibromochloromelhane

1,1,2-Trichloroethane

Benzene

trans-1,3 -Dichloropropene

Bromoform

4-Methyl-2-pentanone

m

1,2-Dichloroethene ^

Chloroform

1,2-Dichloroethane

2-Butanone

1,1,1 -Trichloroethane

Carbon Tetrachloride

Bromodichloromethane

1,2-Dichloropropane

2-Hexanone

Tet rachl oroethene

Toluene

1,1,2,2-Tetrachloroethane

Chlorobenzene

Ethyl Benzene

Styrene

Xylenes (Total)

Group 2; Semivolatile Compounds

Phenol

Naphthalene

2-Chlorophenol

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,2-Dichlorobenzene

2-Methylphenol

2,2'-oxybis (1-Chloropropane)

4-Methylphenol

N-Nitroso-di-n-propylamine

Hexachloroethane

Nitrobenzene

Isophorone

2-Nitrophenol

2,4-Dimethylphenol

bis(2-Chloroethoxy) methane

2,4-Dichlorophenol

Anthracene

bis(2-Chloroethyl) ether

4-Chloroaniline

Carbazole

2,4,6-Trichlorophenol

Hexachlorocyclopentadiene

Pyrene

Fluofanthene

2-Methylnaphthalene

Di-n-butyl phthal ate

Hexachlorobutadiene

Dibenz(a,h)anthracene

Fluorene

Indeno(l,2,3-cd)pyrene

4-Chlorophenyl-phenyl ether

Benzo(a)pyrene

Diethylphthalate

Chrysene

Acenaphthylene

4-Chloro-3 -methylphenol

Benzo(a)anthracene

Dimethylphthalate

3,3'-Dichlorobenzidine

2-Chloronaphthalene

Butylbenzylphthalate

1,2,4-Trichlorobenzene

Phenanthrene

Hexachlorobenzene

Benzo(g,h,i)perylene

4-Bromophenyl-phenylether

N-nitrosodiphenylamine

Benzo(k)fluoranthene

2,4-Dinitrotoluene

Benzo(b)fluoranthene

Dibenzofuran

Di-n-octylphthalate

Acenaphthene

bis(2-Ethylhexyl)phthalate

2,6-Dinitrotoluene
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4-Nitrophenol

Group 3: Semivolatile compounds

2-Nitroaniline 3-Nitroaniline

4-Nitroaniline 4,6-Dinitro-2-Methylphenol

2,4-Dinitrophenol

Pentachlorophenol

alpha-BHC

Aldrin

Heptachlor

Group 4: Pesticides/Arodors

beta-BHC delta-BHC

Heptaclor epoxide alpha-Chlordane

Endosulfan I

gamma-BHC (Lindane)

gamma-Chlordane

Dieldrin

4,4'-DDD

Endrin aldehyde

Group 5: Pesticides/Arodors

4,4'-DDE Endosulfan II

Endosulfan sulfate 4,4'-DDT

Endrin

Endrin ketone

Arochlor 1016

Arochlor 1254

Group 6: Pesticides/Arodors

Arochlor 1232 Arochlor 1242

Arochlor 1260

Arochlor 1248

Group 7; Pesticides/Arodors

Methoxychlor

Group 8: Pesticides/Arodors

Toxaphene

Group 9: Pesticides/Arodors

Arochlor 1221



Section IB: Determining Contract Required Ouantitation Limits f CRQLs)
for Organic Compounds analyzed via older versions of the SOW

If an organic compound is not detected in a sample the result for that compound is reported as its'
CRQL on the Form 1. Pages eight through ten of this section contain a list of the organic target
compounds. Target compounds with the same CRQL are grouped together. By using these
groups and the following steps, the CRQL for a compound in a particular sample can be
determined.

Situation 1: Locate the result on the Form 1 (same sample) for a non-detected compound that
is in the same group as the detected compound of interest. The result reported on
the Form 1 for the non-detect compound is the CRQL for all compounds in that
group.

Situation 2: If all compounds in a group are detected, a non detected compound from another
group in the same fraction (same sample) can be used to determine the CRQL of
the detected compound of interest. To do this either multiply or divide the result
reported on the Form 1 of the non detected compound by the value listed in the
charts below. The value obtained after multiplying or dividing the result is the
CRQL of the compound of interest (and all compounds within that group).

Volatile compounds

From group #

To group #

1
2

1

—

-2

2

X2

—

Semivolatile compounds:

From group #

To group #

Pesticide/Arodors:

To group #

3

4

5

3

—
X5

-2.5

4

-5

—
-2

5

-2.5

X2

—

From group #

6

7

8

6

—

-2

-20

7

X2

~

-10

8

X20

X10

—



Example of Situation 1 in the volatile fraction:

Compound of interest: Chloroethane (group 1)
Result reported on Form 1: 5000 'B1 ug/kg.

Compound in group 1 that was a non detect on the Form 1: 2-Hexanone
Result reported on Form 1: 2035 'U' ug/kg

All compounds in group 1 for that sample have a CRQL of 2035 ug/kg.

Example of Situation 2 in the semivolatile fraction:

Compound of interest: 4-Nitophenol (group 3)
Result reported on Form 1: 6000 'B' ug/kg.

All compounds in group 3 are detects on the Form 1. 2,4-Dichlorophenol (group
4) is reported on the Form 1 as 1100 'U' ug/kg. According to the semivolatile
chart on page 6, to convert the CRQL from group 4 to group 3 the result from
group 4 must be multiplied by 5 (1100X5 = 5500). All compounds in group 3 for
that sample have a CRQL of 5500 ug/kg.

Example of Situation 2 in the pesticide fraction:

Compound of interest: Aroclor 1232 (group 6)
Result reported on the Form 1: 82 'B1 ug/kg

All compounds in group 6 are detects on the Form 1. 4,4-DDT (group 7) is
reported as 18 'U1 ug/kg on the Form 1. According to the pesticide/aroclor chart
on page 6, to convert the CRQL from group 7 to 6 the result from group 7 must be
divided by 2 (18/2 = 9). All compounds in group 6 for that sample have a CRQL
of 9 ug/kg.
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Chloromethane

Chloroethane

Vinyl Chloride

Group 1: Volatile Organic Compounds

2-Chloroethyl Vinyl Ether Bromomethane

2-Hexanone Acetone

4-Methyl-2-pentanone

2-Butanone

Vinyl Acetate

Group 2: Volatile Oreanic Compounds

Methylene Chloride

Carbon Tetrachloride

Carbon Disulfide

1,1 -Dichloroethane

1,2-Dichloroethane

1,1,2-Trichloroethane

1,1,1 -Trichloroethane

Chloroform

Bromoform

1,2-Dichloroethene (total)

cis-1,3-Dichloropropene

trans-1,3-Dichloropropene

Trichloroethene

1,2-Dichloropropane

Bromodichloromethane

Toluene

Tetrachloroethene

Xylenes (Total)

Chlorobenzene

Ethyl Benzene

Styrene

Benzene

Dibromochloromethane

1,1 -Dichloroethene

2,4,5-Trichlorophenol

4-Nitrophenol

Group 3; Semivolatile Comounds

2-Nitroanaline 3-Nitroanaline

4,6-Dinitro-2-Methylphenol 4-Nitroanaline

2,4-Dinitrophenol

Pentachl orophenol



c
Group 4: Semivolatile Compounds

Phenol

Naphthalene

2-Chlorophenol

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,2-Dichlorobenzene

2-Methylphenol

Carbazole

4-Methylphenol

Pyrene

Hexachloroethane

Nitrobenzene

Isophorone

2-Nitrophenol

2,4-Dimethylphenol

bis(2-Chloroethoxy) methane

2,4-Dichlorophenol

4-ChlorophenyI-phenyl ether

bis(2-Chloroethyl) ether

Indeno( 1,2,3 -cd)pyrene

2,2'-oxybis (1-Chloropropane)

2,4,6-Trichlorophenol

Hexachlorocyclopentadiene

N-Nitroso-di-n-propylamine

4-Chloro-3 -methylphenol

2-Methylnaphthalene

Di-n-butylphthalate

Hexachlorobutadiene

Dibenz(a,h)anthracene

Fluorene

4-Chloroaniline

Anthracene

Benzo(a)pyrene

Diethylphthalate

Chrysene

Acenaphthylene

Fluoranthene

Benzo(a)anthracene

Dimethylphthalate

3,3'-Dichlorobenzidine

2-Chloronaphthalene

Butylbenzylphthalate

1,2,4-Trichlorobenzene

Phenanthrene

Hexachl orobenzene

Benzo(g,h,i)perylene

4-Bromophenyl-phenylet

N-nitrosodiphenylamine

Benzo(k)fluoranthene

2,4-Dinitrotoluene

Benzo(b)fluoranthene

Dibenzofuran

Di-n-octylphthalate

Acenaphthene

bis(2-Ethylhexyl)phthala

2,6-Dinitrotoluene

Group 5; Semivolatile Compounds

3,3 '-Dichlorobenzidine

alpha-BHC

Aldrin

Heptachlor

Arochlor 1221

Group 6; Pesticides/Arodors

beta-BHC delta-BHC

Heptaclor epoxide Methoxychlor

Endosulfan I Arochlor 1248

Arochlor 1232 Arochlor 1242

gamma-BHC (Lindane)

Chlordane

Arochlor 1016



Dieldrin

4,4'-DDD

Group 7: Pesticides/Arodors

4,4'-DDE Endosulfan 1!

Endosulfan sulfate 4,4'-DDT

Endrin

Endrin Ketone

Aroclor 1254

Group 8; Pesticides/Arodors

Aroclor 1260 Toxaphene
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Section 2: Instrument Detection Limits (IDLs) for Inorganic Analytes

If an inorganic analyte is not detected in a sample the result for that analyte is report as the IDL
on the Form 1. Inorganic analytes can not be grouped together by DDLs as organic compounds
are grouped by CRQLs. Each individual analyte has its own IDL.

To determine the IDL of a water sample the Form 10 (for water samples) from the data package is
required. This form list the laboratories DDLs for each analyte. For water samples the LDLs listed
on the Form 10 are the DDLs that would be reported on the Form 1 if analytes were non detects.
A copy of a Form 1 and Form 10 for a water sample is attached.

To determine the LDL of a soil sample a units conversion must be done and the percent solids
must be taken into account. The following equation can be used to determine the LDL for an
analyte in a soil sample.

W X S

Where:
I = LDL on the Form 10
V = Volume in liters on the Form 13
W = Weight of sample indicated on Form 13
S = % Solids on the Form 1 divided by 100

As indicated in the equation, three forms are required to calculate the EDL for an analyte in a
particular sample. The three forms are described below.

Form 1: Result report form. The % solids are listed in the header of the form.

Form 10: Instrument Detection Limits form. This form lists the laboratories EDLs for each
analyte in either a water or soil matrix.

Form 13: Preparation Log for each sample. This form reports the sample weights and
volumes used for digestion. The method by which the sample was prepared and
analyzed is indicated on the Form 1 in the column marked 'M1 (method column).
The method column will be marked with either a P, PM, F, FM, AV, AS or T. The
header of the Form 13 will also indicate what method the preparation log is
describing. If the analyte on the Form 1 has a PM in the method column use the
Form 13 with a PM in the header. Make sure that the volume and weight used
from the Form 13 is for the correct sample. There may be two Form 13s for a
method code (i.e. two Form 13s with the method code PM). One Form 13 is for
water and one is for soil. The Form 13 for waters will not have sample weights
indicated. The Form 13 for soils will have sample weights indicated.

11



Example of IDL determination for a soil sample:

A copy of the Form 1, Form 10s, and Form 13s used for the example are attached at the end of
this section.

Analyte of interest: Barium in XI04
Result reported on the Form 1: 69.7 mg/kg

LDL listed on the soil Form 10 for Barium: 7 ug/1
Volume of sample used on the Form 13 for XI04: 200 ml
Weight of sample used on the Form 13 for XI04: 1.3 grams
% Solids listed on the Form 1: 79.8

I D L = 7 X O ' 2

1.3 X .798

Barium IDL for XI04 = 1.35 mg/kg

12



U.S. EPA - CLP EPA SAMPLE NO.

INORGANIC ANALYSIS DATA SHEET G101

\b Name:
Tab Code:
Matrix (W<
Level (Lov
% Solids:

!
i
i

t

i
i

j

i
ii
i
i
!

1

i

Color Befo
Color Afte
Comments:

ILLINOIS EPA CHAMPAIGN

-» *- «.» "\ .

CAS No.

74?g go e:

744fi "^A O

744fi ^R "?

744fi Tg X

744fi— 4 1 —7

744fi 4"^ <9

-7/i/i/~i -ye*) o

744fi— 47— T

744fi— 4R— 4

744O SO R

7439

747-g gc 4.

7470 g^ "=%

74?g g7 f.

744O — O'' — ?

744fi AQ 7

i
~7 AACi Ol A

i
7A4fi OT, ^

744fi 7R fi i

744fi A7 7

744fi— AA— A I

i

i

Concer

Analyte

Aluminum
Antimony

Arsenic
Barium
Beryllium

Cadmium
Calcium
Chromium
Cobalt
Copper

Iron
Lead
Magnesium
Manganese
Mercury |
Nickel
Potassium j
Selenium
S i 1 ve r
Sodium
Thallium
Vanadium
Zinc
Cyanide
Sulfide
Sulfate
Boron

1 AR Pnnf rnr-f • — JAMES DAY PAINTS

5 AS No - SDG No ' -113

Lab Samols ID* — 64 1 0269
Date Received: O7/15/94

i 1
Concentration C ! Q I M

1 i

33 0 U • i PM
CA o 1 1 ! , PM

10 U ! ; FMi.o u ( , i-n
TO A ] 0 ' ' pM 1

t O ' U '• ' PM
i ' 1

•1 O U ; ' PM • '
~ i I i

89900 ! PM
! : l

i n U ' PM. !

i o n ' u • ' PM -J
1 fi B ' i PM

I i l
A 7 ' P ' ' PMO . / D | | I I 1 ,

1 fi P '' ' FM -J
i | J

_ , - _ j ( . . .

1 7 P ' PM -'

I i Aw !
! i n/ I

i /i O ; n ! ; PM i

1 S7O P ! ' PM !
i ' i

1 O U FM -I
i j i i

* n i n ' ! PM
1 /< G/\r\ ' DM J

i i j
i r> u • ' FM '

i I
2 fi ' U ' PM J

1 S 1 ' R ; PM. i
1 i 1

1 O fi '• U AS .<

1 OOQ • U ' T
i I

</;7nA ! i AC; _J

' l ' PM- I

i ! !

r». r^olnr"!^**^^" f^i -»*••! *-\* /\ ̂  ̂  « ̂ . . 01 «^*- y\^v-»-P-»^-.*-^..

. CMJI FTHF

^U l_ FAT E

SW846 METHOD

IEPA METHODO

ni OGY
i QGY

FORM I - IN
WATER

ILM03.0

BOOQ002



U.S. EPA - CLP
1

INORGANIC ANALYSIS DATA SHEET

EPA SAMPLE NO.

X104

eJSfb Name :
Lab Code:
Matrix (So]
Level (Low/
% Solids:

r

!
i

i

ĤW !

i

i

i

i

i

i

j

i
1

j

Color Befor
Color After
Comments:

ILLINOIS EPA CHAMPAIGN

ill •L ± J .

Concentration I

CAS No.

74og_gn— s
7 AAC\ TA fi

7A4fi TR O

744.fi Tg T

744fi 41 7

744fi 4X g

744A— 7fi— "?

744fi — 47— T.

744O— 4R— 4

744fi — 'ifi — R

74T.9 99 1
7/1TQ OC 4

7ATQ Q^ Ĉ

i

i
7-700 AC) *~> i

7-d^iri Oy? A

744.O — °"̂  — S

744.O — °R — O

744A — Ai^ — ̂>

e - R muin

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

LAB Contract: JAMES DAY PAINTc
n • 1 1 T

Lab Sample ID: — B410375 —
Date Received: O7/15/94

Concentration Cj Q

1 QOAA i i

O £. I I I I M9.6 U N
f\ Q ' ' <̂

•tg 7 ' I69.7 ! ,
O Qft ' '

fi 77 '• 1 1 '•

og c l

I ° O ' '
!

i i
°d^OQ ! !

1 /( K '

i i
TOrtAA ' !

A OT i nl
i |

i i

O °R 1 ) ! W M

i =57 ' p ;

i i
fi op '• i\

TO 7 ! I
i i

56 1 '
1 fi ; U '

! |
! i
I j

M

p

i p

I . FM . .

p 'i

P ,.,--

i
P

' P

' FM
i !
i p
i

' P -

1 AV !

i O J
i !

i 1
11 p iI K i

! p i
i i.
! FM i

J_p 1

' P '
1 AS j

i A° !
1 1
! J

| j

<--^ r*"l-ar>if*' /\ •£+•«»». r*!*̂ -̂ .̂ /%_+..? -c-»^4-,-.

<1"""/ FORM I - IN

SOIL ILM03.0

/V BOOOOI3



U.S. EPA - CLP
10

INSTRUMENT DETECTION LIMITS (QUARTERLY)
Lab Name: ILLINOIS EPA CHAMPAIGN LAB Contract: JAMES DAY PAINTS-

tanfP ID Number: —
Flame AA ID N urn be
Furnace AA ID Numl

Analyte

Pnhil t*

nmmtfant'^" THP" T

nTHF^TTON FACTOR

OCIOC3 I1W . . — ̂ — -

..O"^ Date: 07/01/94 ICP

> f otx T^ ^e;Q >i ^ /'-n T \ AC/AI /c

(Hg-l) 07/01/94

Wave-
length Back

(nm) groun
TOR °l
°OA R1

193 6O RZ

493 4 1

TIT 1 O7

•">">£* CA

T1 7 gT

0 ,̂7 71

ooq f.\

TO<I -re.

ocg g^

OOA TS3 R7

°57

OCT 7fi

OT1 AO

i

i
1 9*^ OO ; R7

TOO f>^. !

erpp 99 i

°7A PO R7

090 40

0 1 T 0^

i

CRDL
d (ug/L)

OAQ

IO

OAA

5 ._

1 O

so
oc

T

sooo
15

i 0 o

sooo
5

i fi

cjOGG

! 10
! 50
| ^^
l

DLs HAVE BEEN ADJUSTED TO REFLECT THE
cno ui/\Ttroo

IDL
(ug/L)

TT O

?4 FURNACE

M
OM

C.f, A OM

1 O

8 fi

1 O

A n

2 n

1 ° O

T A.

FM

PM

PM

PM

PM

PM

PM

OM

5 A pM

1 O FM

197 O OM

1 O-.- - OM

0 O5 AV

i A fi i PM

SR9 O PM

1 O ! FM

A fi PM

i 70 o ! pM

1 O FM

o A 1 pM '

3 O ' PM '
\ \
I i

1.11 MICROSIAVF

FORM X - IN
WATER

ILMO3.O

B000044
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U.S. EPA - CLP
10

INSTRUMENT DETECTION LIMITS (QUARTERLY)
Lab Name: ILLINOIS EPA CHAMPAIGN LAB Contract: JAMES DAY PAINTS-

3H"«fP ID Number: —

Flame AA ID Numbe

Furnace AA ID Numt

I

Analyte

p -^ *~ -i i im

M i I—|T» 1 '•

c? •» i * / p, r

(\-r

— — — ̂ — %->!-! O nu . . _— ̂ _^_ OL/d ITW

Date: 07/01/94 ICP

"»or- f t\<- A} fph "̂  f^*^ <i ^ fTi ^ ̂  os/oi /*
(Hg-l) 07/01/94

Wave-

length
(nm) g

TOR *M

OAA Q 1

1 93 6O

4gT A \

313 1O7

oo£ 50

T1 7 gT

OA7 71 i

oop xi

ocg OA

OOA TC:T '

07g AQ i

OCT 70

OT i f. n ,

i g/i ryr>

TOO A(£

c;pq go

°76 SO

ogo A A
l

0 1 T Rî , !

1

Back- CRDL

round (ug/L)
OQA

1 60
R7 1O

OQO

5

sooo
1 0

5O

oc

1 OO

R7 3

SOOO

i e:

A 0

•IO

SOOO

R7 ' *i •

1 fi

SfiOO

P7 IO
!

Of>

IDL
(ug/L)

TO O

5O O

1 A

7 O

1 O

A Q•I . \J

1 dR O

0 A

11 O

T O

A fi

1 0
i 77 r>

1 O

O O"n

IO A

Ofifi A

1 A

A fi

1 "^3 fi

1 O

o 0 1

T f>

. . J. J.O

94 FURNACE

j

! M
P

p

FM

p

p

p

p

p

p

FM
P

P

AV

p

p

FM

p

FM

FORM X - IN
SOIL

ILM03.0

B000045
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LAB NAME
LAB CODE
METHOD::

U.S. EPA - CLP
13

PREPARATION LOG

ILLINOIS EPA CHAMPAIGN LAB
CASE NO.:

CONTRACT:
SAS NO

PAIA/TS
SDG NO.:

LAB
SAMPLE

ID

PftiV
A.C.SW

BH 103101
&<4IO?>{tflp
fimd3-<?S
Bmnzio
fW/ f l ^? /
G 4 / O V 7 7
34/62.78
0^/^31*?
S^/o3?0
&<J/d3bl

im/

EPA
SAMPLE

NO.

C / £ /
G I O I
(5-/6I
&I02
G./05)
^£61
A / f l 4 /
frlfi^
6lD(o
6-101

PREPARATION
DATE

1 -Z2.-7-<f
7-22.-94
7-2.1.-^*/

7 - Z 2 - T W
7- 2-1 -1 *i
1~ 2.1-1*4
7-2.1-7^

7-Z-2--7V
7-t.^-lf
T-z-i-'?'*
7-2.1-91/
7 -2Z-^4

WEIGHT
( gram)

VOLUME
( m L )

5"o
So
SO
SO
50
50
50
5<D
5c 1
50
SO
SD

FORMXIII - IN 3/90

B000053
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U.S. EPA - CLP
13

PREPARATION LOG

L,J\O jsAfir. : ILL.J . INUIO r.rA ^n/wir/iJ-ij^ i^o ^ u . s i n A ^ i . . . —
T A n CTtT\V - —•• • PA'JF MD • c- * e- VT/-N . r-T\/i »t« . 11 A

MITTUfin - r I1\ ...

LAB
SAMPLE

ID

PftlV
Z-^.5vV

oW ID^tLft
QL/ IQ3L& D
^ V/^)3^<? 5
0V/0j}7£>
/3<y/£>37/
^V /^'377
fl^/^37a
8<V/6'379
8V/03SC1

Qty/^3§/

%•/

EPA
SAMPLE

NO.

£101
G-I6\
&IG[
& /02.
fcr/ 0^^
^y ,5& I

G 10^
6/£>5
G / d f o
fr/C1?

PREPARATION
DATE

7- z 7. -*? ̂
7-2.^-1^
7-2-^-9^
T — 2. ̂  — ̂  ^/
"7- 7-*7 -^ ^

"7 - i 2. -9 T*
7-2.7. -^7^
-7-2.2-9^
T-IT-^S
-7 . i i-^ y
7-12. -^r4/
7-22. -<?£|

WEIGHT
( g r a m )

"

VOLUME
( m L )

5*0
Sb
5"O
50
5o
SO
5o
5*0
56
5^
5c
5*o

FORMXIII - IN 3/90

B000054



U.S. EPA - CLP
13

PREPARATION LOG

LAB NAME:
LAB CODE:
METHOD: •

ILLINOIS EPA CHAMPAIGN LAB
K CASE NO.:

CONTRACT:
SAS NO

P/l/A/TS

SDG NO.: X/3

LAB
SAMPLE

ID

PBS
LC.S5

SH I05.7Z
64/0372. D
BL)l0372.£>
RM \f\2>~}2>
6^/037^
§u/ ic37i>
341 63"7(o

%M/

EPA
SAMPLE

NO.

x i o i
x / /> /
JC//5/
J^/6Z
Xlf&
XID^l
v/oS

PREPARATION
DATE

y./ 5.^ y
7-/9-94
7-lc?-9'if
7-l<?-<H
T.I^-^U
1 - l f - f V
7-/9-9 1 /
T - / 4 - f V
1 • 1 ̂ *3H

WEIGHT
( g r a m )

1. OO
t.oo
1 .00
LOO
/. 03
/. *Vfe
/.3£>
/. Z"7

•

VOLUME
( m L )

2.GO
"2-O&

Zoo
2^)0
2.00
2.00
"2.0^ 1
Z£?^>
7.DO

FORMXIII - IN 3/90

/9
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U . S . EPA - CLP
13

PREPARATION LOG

LAB N A M E :
LAB CODE:
METHOD: •

ILLINOIS EPA CHAMPAIGN LAB
CASE N O . :

CONTRACT:
SAS NO

GAY
SDG N O . :

LAB
SAMPLE

ID

PAS
UCS>S

fi<//£372
By/ 0372 I)
fe«f ^3725
^ I03T73
e<il<337<f
G^ /£>37.p
DV lflT7^

<>w

EPA
SAMPLE

NO.

X / o l
y 101
X I O I
x,\n'L
yio*>
y.i6<j
X/f l5

PREPARATION
DATE

l - /^-9V
7-/ l -<N
7- /9 - JS
7-/4-^
7-/9-9^
7- /9- f f
V/7-9V
7 - / Y - ? ¥
T- /<? -9« /

WEIGHT
( g r a m )

6.50
O.5G
O.So
o,so
0.^1
G4L>
D <+S
D 52

•

VOLUME
( m L )

/ r t<5
(60
166
/a&

/Df>
iao
/oo
ICO
IOO

FORMXIII - IN 3/90

6000056
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U.S. EPA - CLP
13

PREPARATION LOG

LAB NAME:
LAB CODE:
METHOD:

ILLINOIS EPA CHAMPAIGN LAB
CASE NO.:

CONTRACT:
SAS NO:

PAY
SDG N O . :

LAB
SAMPLE

ID

3. 0
z.o
i.D
O.S
Q.I
O.I
C>.D

IL\J - I . S p p I o
C.C.\1' l.o'a'tlt

*.e.ss r

/34 IC>372
Bmc'372 D
^4ie>V72.S

%«S1-//O273
&4-I0374
aniD37^
emo^iL

EPA
SAMPLE

NO.

jtl&l
XI 01
X ) 0 /
X/03-
X ID^
XlD*
K I O S

PREPARATION
DATE

-i-ig-^H
l-T.8-^^
7-7.»-9s
7-1.9-9'/
T - Z » - ? ^
7-2.^-7«y
7-7S-^f
7-lS-H
7-iS-7^
7-Z&-9W
7-18-9^
7-za-^4
7-1S--9V
-7-7.^'^f
T - Z ? - 7 ^
-7-2.8-9^
•7-7.8-9^

WEIGHT
( g r a m )

O ."LO
6 .2,0
£>.ZO
^>.2£>
O.10
O.1.0
0 .10
O.I.O

*

VOLUME
( m L )

/37
y 3*7
; 37
/ 3 7
/37
M7
/ 17
/37

/ 17
111
/37
/37
/37
/57
/17
/37
/37

FORMXIII - IN 3/90

21
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U.S. EPA - CLP
13

PREPARATION LOG

NAME: ILLINOIS EPA CHAMPAIGN LAB
LAB CODE: . r-i CASE NO. :
METHOD:

CONTRACT:
SAS NO:

. JAMEStitf f
SDG NO.:

,

// J>

LAB
SAMPLE
ID

EPA
SAMPLE
NO.

PREPARATION
DATE

WEIGHT
(gram)

VOLUME
( m L )

0,

ICV Oil z

n zr.

htf S

I to

Z5V
(rlo?

f i 7 ^ 3 7

D?'/
- 5

in

FORMXIII - IN B000058 3/90
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State of Illinois
ENVIRONMENTAL PROTECTION AGENCY

Mary A. Gade, Director 2200 Churchill Road, Springfield, IL 62794-9276

MEMORANDUM
DRAFT

DATE:

TO:

FROM:

SUBJECT:

SITE NUMBER:

May 28, 1997

Ali Hyderi and Judy Triller

WillmanTProjeJerry WillmarCrroject Manager

Information on 104(e) responses and potential liability

L2010400015 Winnebago
Evergreen Manor Groundwater Contamination Site
Superfund/Tech

Please find attached Tables 1 and 2. According to the information currently in my possession, Table
1 includes those parties who the Illinois EPA feels are responsible for the groundwater
contamination, and Table 2 includes those parties who the Illinois EPA feels are not responsible.

Printed oa Recycled Piper



TABLE 1

PRP
NAME

Ecolab,
Inc.

DESCRIPTION OF ACTIVITIES

Manufacture of detergents began on-site in 1956 under
the name of Klenzade. (104E #7) In 1973 the chemical
plant shut down and the mechanical plant started
operations in 1915. (104E #8) Prior to 1973 the plant had
a release of an acid/caustic mixture to the waste lagoon.
A waste survey in 1980 identified that Ecolab dumped
9000 gallons/day of cooling water into their drainage
pond and used 1,1,1 trichloroethane (1,1,1-TCA) in a
vapor degreaser. (104E #8 Attachment) Soils and sludge
were removed from the lagoon in 1979. The IEPA
representative who was present for the removal noted
that contaminants had leached through the clay liner
into the underlying soils. The representative also
noted that the underlying soils had a definite chemical
odor and were largely comprised of surfical sand
deposits providing a migration pathway to the
groundwater. (12/11/79 Memorandum. Attached) The
IEPA has no record of any organics analyses performed
on the soils or sludges. The Vapor degreaser was
removed in 1987. (104E #8 attachment]
Interesting fact: In May 1992, the law offices of
Chapmen and Cutler filed a FOIA regarding all public
records pertaining to Ecolab and AAA Disposal Systems,
Inc.

EVIDENCE FOR
RESPONSIBILITY

Several wastestreams
created by the facility
include 1,1,1
trichloroethane and
Tetrachloroethylene
(PCE) indicating that
they were used
throughout the
facility.
Wastewater lagoon
improperly
maintained,
contaminated soils had
chemical odor, likely
due to volatile
organics. Sand
beneath the lagoon
provided likely
pathway to
groundwater.

The Agency's
monitoring well #103,
installed immediately
downgradient of the
facility contained the
highest readings
obtained among all
monitoring wells for
both 1,1,1-TCA, and
Tetrachloroethylene
(PCE).
(IEPA groundwater
investigation 03/23/94
and 02/21/95 )
Bureau of Water
(Chuck Corley) noted
that Ecolab had a
questionable
wastewater disposal
program prior to 1980
and discharges
probably contained
organics . (Telephone
conversation 12/95)

FIRM
LIKELY
A
PRP

YES



PRP
NAME

Waste
Manage
ment of
Wisconsi
n, Inc.

DESCRIPTION OF ACTIVITIES

On September 30, 1988 WMI purchased certain of the
business assets of AAA Disposal Sy stems. (104E #5) On
September 23, 1988 WMI took several soil samples on
the property that showed elevated levels of benzene,
xylene and toluene. (1 04E #1 3) In May and June of 1989
AAA Disposal systems and WMI conducted further
investigations on the property including soil borings and
groundwater samples. (104E #13) Soil borings F7, F2,
performed on their property in May of 1989 identified
soils as having a "chemical odor". (104E Attachment 2
Soil Boring Logs) Groundwater samples taken on the
property from well number G103 and G104 in 1989
identified PCE, 1,1,1-TCA, and trichloroethene
(TCE). (104E Attachment 2 Analytical Reports) Soil
samples R-8, F-l, F-8 taken on the property in 1989
identified TCE and PCE.fl04E Attachment 2
Analvticqf Rtports) Soil samples F-4 and F-7
identified toluene and xy\ene.(104E Attachment 2
j\na[vticaj Reports) PCBs were identified in soil
samples F-7 and F-2.(104E Attachment 2 Analytical
Reports) Landfilling of septic sludge, oily wastes, and
general refuse occurred at the property prior to
WMI's involvement as was established by IEPA
personnel during site visits in 1974, 1975, and
1976.(File Excerpts, attached) On April 30, 1990 two
crushed 55-gallon drums and cardboard boxes
containing glass vials full of flammable liquid were
uncovered on the property. A removal was
conducted later, on August 27, 1990. The removal
occurred over a 19 day period and during that time,
1,380 cubic yards of material was excavated including
more of the glass vials. The glass vials were
repackaged for shipment in 162, 16-gallon capacity
drums. The expansion of the excavation was limited
on the north, west and east by structures and the
property line. OVM readings on the walls which were
left in place were 82 ppm, 82 ppm and 154 ppm on the
north, west and east walls respectively. (104E
Attachment 41
An investigation was carried out by WMI during January
of 1990 prior to the purchase of property south of the
existing facility. The investigations were carried out
because WMI suspected that the properties had fill
material on them consisting of waste. The property had
soil concentrations which were estimated at between 3-
Sppb PCE and 1-2 ppb l.l.l-TCA.(J04fi Attachment S
Samples taken by IDPH and IEPA of WMI's private
well were among the most highly contaminated with
10.9 ppb cis-1,2 Dichloroethene (cis-l,2-DCE) and 8.8
ppb of 1,1-Dichloroethane (1,1-DCA). The well was
also contaminated with 40.8ppb 1,1,1-
Trichloroethane. SSI Report

EVIDENCE FOR
RESPONSIBILITY

Soil borings
performed on the
property in 1989
identified PCE and
TCE.

Groundwater samples
taken on the property
identified PCE, 1,1,1-
TCA, and TCE.
PCBs were also
identified in soil
samples.

Landfilling of oily
wastes, septic sludge
and an unknown
flammable liquid has
occurred at the
property.

Samples taken by
IDPH and IEPA of
WMI's private well
were among the most
highly contaminated
for cis-1,2 DCEand
1,1-DCA. Soil
samples taken at the
facility have shown
the presence of these
contaminants as well.

FIRM
LIKELY
A
PRP

YES



PRP
NAME

AAA
Disposal
Systems,
Inc
(Jack Ter
Maat,
Registere
d Agent/
Richard
Ter
Maat)

DESCRIPTION OF ACTIVITIES

Jack Ter Matt was the registered agent and owner of the
property now owned by WMI. Richard Ter Maat was
the President of AAA. (Jack's 104E #21 Site visit
conducted by IEPA personnel on March 5, 1974
established that Richard Ter Maat was operating a
sanitary landfill without a permit, illegally accepting
liquid wastes comprised of 18% (sewage/septic tank)
sludge. (Attached file Excerpts) An October 3. 1974
inspection established that AAA was now accepting
waste oil as well, still without a permit. (Attached file
Excerpts) On March 24, 1976, an IEPA inspection of
the AAA facility identified a newly excavated area in
which a rather large volume of oily waste material
(resembling used motor oil) as well as concrete refuse
was placed. (Attached file Excerpts)
In 1982, IEPA issued a permit for the development of a
municipal waste transfer station. Inspections conducted
after the facility was built identified a floor drain with
a floor trap, septic tank and drain field. The facility
also had three (3), 1500 gallon underground storage tanks
which may have been used to store waste as was
indicated in an 1984 letter from Richard Ter Mat to
Thomas Cavanaugh of the IEPA. (Attached file Excerpts)

EVIDENCE FOR
RESPONSIBILITY

Richard Ter Maat
operated a landfill
without a permit,
illegally accepting
liquid wastes
comprised of 18%
sewage/septic tank
sludge, as well as
general refuse, and
waste oil periodically
from March 5, 1974
through September
20, 1977. Despite
the lEPA's requests to
halt such operations,
AAA Disposal
continued to accept
waste.

FIRM
LIKELY
A
PRP

YES



PRP
NAME

Regal-
Beloit
Corp.

DESCRIPTION OF ACTIVITIES

Regal Beloit is a manufacturer of steel cutting tools and
has operated on the site since 1955.(104E #8) They
generate numerous wastestreams including: 1,1,1-
TCA, Mineral Spirits, TCE, and waste oi\.(104E
Appendix A) Since 1978 Regal Beloit claims it has
used 1,1,-TCA and TCE in a closed loop system,
manifesting out approximately 100 gallons of spent
solvent per \ear.d04E Request for Additional
Information #3 and 104E #3 and #7) In 1984 Bob
Wengrow (IEPA) requested a study of the company's
septic system because Regal Beloit was discharging
wastewaters containing cyanide, barium, and chromium
to the system. In addition to the above metals, sample
31029 from the water table near the septic field
identified 40.9 ppb of 1,1,1-TCA, trace amounts of
TCE, and 42.2 ppb of carbon tetrachloride.£Z£4£
Appendix D. D1-D17) Regal Beloit had 5 USTs on-site
which they claim contained used oil and mineral spirits.
The tanks were removed in 1986 and had no signs of
leakage (104E Appendix D. D18-D25. In 1987 the waste
storage building went through RCRA closure. Twelve
(12) soil samples were taken from 4 borings around
the area. 9/12 samples contained TCE ranging from
1.7 ppb to 7.2 ppb. Three samples contained 1,1,1-
TCA at levels ranging from 1.7 ppb to 2.3 ppb.dME
Appendix D. D26-D59 It is important to note that the
detection limits for these tests were 5 ppb. The IEPA
granted a request from Regal Beloit moving the clean-up
level for TCE from 5.0 ppb to 7.2 ppb so that no clean-
up was required. (104E Appendix D. D26-D59

EVIDENCE FOR
RESPONSIBILITY

Regal Beloit generates
numerous
wastestreams
including 1,1,1-TCA
and TCE.

Analysis performed
on sample 3 1029 from
the water table near
the septic field
identified 40.9 ppb of
1,1,1-TCA, trace
amounts of TCE, and
42.2 ppb of carbon
tetrachloride.

Samples taken during
RCRA closure of
Regal Beloit's waste
storage area identified
TCE and 1,1,1-TCA
at levels below 7.2
ppb.

Monitoring Well
Sample from G114,
located next to the
facility contained 3ppb
1,1,1-TCA. Also,
residential well #5207
on Rockton Road,
immediately south of
the facility had 24ppb

FIRM
LIKELY
A
PRP

YES

Expanded Site
Investigation Report)

5



TABLE 2

PRP NAME

Private citizen (Dayle's
Welding Service,
Armour Specialty, Ker-
Son Machine Shop,
Roscoe VW Service,
Oscar Auto Clinic,
Greenberg Furniture,
Rockford Steam Boiler,
McGuire Auto Body.)

Makefile Manufacturing
Company, Inc.

State Line Foundries
Inc.

Private citizen

Private citizens

Private citizen

DESCRIPTION OF ACTIVITIES

Since approximately 1978 a private citizen has
owned and operated Dayle's Welding Service
and Armour Specialty (plastic crafting) as well
as renting out several small business and storage
units which included the following: Ker-Son
Machine Shop, Roscoe VW Service, Oscar
Auto Clinic, Greenberg Furniture, Rockford
Steam Boiler, McGuire Auto Body. Claims
that no chemical waste was produced at his
properties, no parts washing occurred, and
only human waste entered the septic systems.

Makerite started operations in 1978 and
provides precision machining service for
aerospace industry. Makerite has operated
two 250 gallon parts washers on-site since
1989. The spent mineral spirits is picked up
by Safety Kleen. One manifest description
included D039 and D040, Tetrachloroethylene
and Trichloroethylene respectively. 104E
indicated that Safety Kleen installed and
continues to service the parts washers. A
1000 gallon Diesel UST was removed in May
1992 (soil analysis revealed only Toluene at
79.5 ppb). Makerite claims that only human
waste goes into septic system.

State line began manufacturing grey and ductile
iron castings on-site in 1967. Stateline has
generated a non-hazardous foundry sand sine
1986. Two USTs are located on-site and still in
operation. One is 500 gallon gas tank for
company vehicles and the other, a 2000 gallon
water tank for machine operation. Stateline
started using a parts washer system in April of
1995. The solvent used is Petroleum Naphtha.
The only connection to the septic system is
through the bathroom.

Place of residence at what is now owned by
Waste Management

Place of residence at what is now owned by
State Line Foundries.

None

EVIDENCE FOR
RESPONSIBILITY

No probable link between
company and groundwater
contamination was
identified.

No probable link between
company and groundwater
contamination was
identified.

No probable link between
company and groundwater
contamination was
identified.

No link identified between
citizen and groundwater
contamination identified.

No link identified between
citizens and groundwater
contamination identified.

Responded indicating no
involvement. Never lived
within the area of concern.

FIRM
LIKELY
A
PRP

NO

NO

NO

NO

NO

NO



PRP NAME

Electro-Cam Corp.

DESCRIPTION OF ACTIVITIES

Electro Cam Corp. has operated since 1979 as a
manufacturer of electronic rotary cam limit
switches. Electro Cam has used isopropyl
alcohol to perform small stainless steel parts
washing prior to the cam's assembly (generates
approximately 25 gallons per year). Electro
Cam did use 1,1,1 TCA in 12 to 16oz aerosol
cans prior to their outlaw. Small amounts of
the spray cans were bought at the local
hardware store. The cans were used at the
worker's stations to clean stainless steel parts
prior to assembly in the cam and finally,
shipment to customers. Electro Cam does have
a septic system and claims that only human
waste and potable water is put into the system.
No floor drains are located within the main
manufacturing area, only within the
bathrooms and shipping areas.

EVIDENCE FOR
RESPONSIBILITY

No probable link between
company and groundwater
contamination was
identified.

FIRM
LIKELY
A
PRP

NO

7
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47.4 X.4
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71.3 37.7
71.0 37.4
45.3 X.7
64.5 34.1

13.1 40.9
60.3 25.5
72.4 40.7
70.4 33.7
71.7 314
71.0 319
73.9 354
72.5 34.6
44.0 290
64.7 271

71.2 3S.1
77.7 31.5
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76.2 35.9
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51.1 24.1
60.6 21.0
62.2 21.0
59.1 26.6
52.4 22.4
69.0 37.0
54.1 26.3
56.3 24.4
61.7 27.3
57.9 26.3

57.2 26.2
65.4 21.1
62.1 27.0
51.7 249
65.4 X.7
65.7 296
67.5 32.1
61.2 27.7
56.5 25.1
66.2 29.1

64.4 X.2
52.5 23.0
60.7 21.2
67.1 29.9
61.7 26.2
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51.3 21.7
45.5 29.1
41.2 21.9
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53.0 22.7
52.1 24.7
55.4 24.1
51.9 23.9
43.1 25.9
42.4 21.2
44.1 21.1
44.1 27.6
594 264
63.3 290

60.2 259
55.9 24.3
610 21.2
59.1 25.1
64.4 X.I
63.9 27.3
60.4 25.0
62.4 21.2
64.1 36.3
57.9 25.1
57.0 24.1
70.1 34.9

51.4 274
43.9 33.2
53.2 22.1
51.5 244
77.2 45.9
24.3 12.4
54.7 305
57.3 21.0
44.4 19.4
53.4 24.4

69.1 33.6
47.2 17.6
57.5 314
60.2 276
63.4 21.3
617 27.5
631 X.I
60.5 27.7
55.7 23.2
53.1 21.5

5*4 27.2
59.9 - X.I
62.2 25.7
60.1 32.9
55.4 X.9
86.0 449
66.0 31.4
134 35.7
56.6 23.7
73.5 44.3
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9.0 5.3
1.0 4.7
7.1 4.4
1.4 5.3
7.5 4.4
7.1 3.1
1.3 5.2

11.4 7.4
1.9 5.3

11.7 4.5

10.7 4.1
4.0 3.7
7.9 5.1

10.7 5.1
1.0 5.0
4.1 4.3
6.4 3.3
1.0 4.7
1.1 5.4
7.0 3.9

7.1 4.3
17.3 1.7
9.1 5.7
6.5 3.9
6.9 3.7
7.3 4.5

14.1 I.I
6.1 4.4
1.3 5.0
1.1 4.1

11.5 7.7
16.4 9.9
10.0 5.4
11.3 61
70 4.5
14 4.6
6.1 3.5
6.3 3.3
13 5.2
1.3 5.3

1.0 4.7
11.2 7.1
7.9 4.5
1.4 5.6
51 3.1
7.1 4.2
7.3 4.1
8.3 5.3
9.9 5.6
94 5.4

10.9 6.1
6.0 3.1

93 4.2
10.3 5.7
7 7 4.8
6.9 5.0
5.2 3.0

46.3 34.1
110 S.8
11.2 7.7
15.4 9.4
9.2 5.5

10.5 6.2
10.8 6.6
11.2 7.6
6.9 4.6
6.2 2.5
6.9 3.3
7.7 3.5
8.6 5.4
8.6 4.7
8.1 4.7

9.6 6.7
10.5 6.0
10. 1 67
13.3 8.5
12.2 7.1
2.3 1.0
1.2 31
3.7 1.6
99 5.9
7.0 4.1

--—a,

To*

29.6
21.4
77.3
29.7
31.1
20.9
35.2
29.7
24.4
27.9

29.1
25.7
74.1
21.3
24.0
25.0
23.1
21.0
32.1
24.4

25.4
37.5
77.5
24.7
21.7
21.1
31.5
24.1
27.4
21.1

317
27.9
32.1
34.1
27.1
26.5
24.9
27.1
797
25.9

29.0
29.1
21.4
X.O
26.9
27.0
29.7
24.4
20.1
X.3
29.0
71.4

29.2
21.5
34.1
32.4
15.7
20.*
21.7
29.0
34.7
33J

14.*
39.7
27.4
29.4
21.3
79.0
26.1
27.5
34.0
35.3

21.1
77.3
25.3
24.1
27.*
10.0
23.1
10.1
32.7
17.1
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77.4 11.4
75.1 15.5
24.7 15.5
24.* 11.2
29.4 11.2
14.9 9.4
24.1 15.7
24.4 14.0
24.3 14.0
23.* 15.0

24.7 17.7
23.4 14.*
24.2 14.*
24.7 17.4
22.0 14.4
27.1 14.4
71.0 13.0
25.1 17.4
21.4 11.5
23.0 15.4

22.2 13.4
21.1 14.*
25.5 14.7
21.7 14.1
24.5 17.5
24J 15.5
29.4 11.3
22.9 11*
25.3 15.4
26.0 17.5

21.4 17.5
24.4 14.5
X.I 20.4
29.4 11.7
25.1 16.0
24.3 14.5
77.7 14.9
25.3 17.1
24.0 14.3
27.1 14.0

270 17.1
27.0 17.3
25.3 14.3
27.5 17.1
25.3 151
25.4 17.5
21.0 11.9
23.4 14.1
17.7 9.*
77.5 11.7
24.5 14.3
19.5 11.9

25.* 17.2
17.5 9.1
35.0 25.4
X.I 22.4
12.5 4.4
174 9.0
24.0 13.3
27.0 17.5
X.5 19.3
30.5 19.9

14.2 1.4
31.2 27.1
77.5 14.4
24.1 17.0
23.7 15.2
77.4 20.0
24.0 15.7
24.0 16.7
32.3 23.9
327 215

29.* 194
75.4 11.0
22.1 15.4
20.4 13.5.
22.7 12.7
7.0 4.3

20.6 13.9
1.3 3.1

29.1 21.9
13.2 6.6
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16.3 133
12.7 103
12.1 104
14.4 12.1
114 10.9
6.9 5.4
1.7 7.1

114 92
15.0 119
11.2 91

14.3 11.7
14.2 11.3
13.5 10.3
15.0 11.9
12.3 10. 1
13.1 10.9
10.1 1.4
15.9 12.7
14.0 1 1 4
13.4 110

10.1 1.6
11.3 90
15.1 12.3
116 99
16.1 13.3
14.4 10.2
17.6 13.2
12.2 9.3
13.9 10.7
13.1 11.6

12.4 10.1
10.3 1 1
11.5 14.9
11.3 9.3
14.7 11.7
14.1 12.2
14.3 11.3
141 12.3
12.7 10.2
10.3 1.3

15.4 12.3
13.4 10.9
13.9 110
14.9 11.9
15.1 11.5
15.9 130
14.4 13.4
11.1 94
4.1 54

14.7 12.1
9.5 • 75

10.5 8.4

14.4 12.3
4.1 33

27.3 18.4
20.7 17.5
3.0 2.3
4.7 2.9
71 6.2

14.5 11.2
15.3 12.5
16.1 13.9

5.4 4.1
73.1 19.4
10.9 1.7
15.7 114
1.4 7.0

17.0 14.1
12.1 10.1
13.0 11.1
21.7 11.5
77.3 11.3

15.2 13.4
15.4 12.9
11.7 10.1
10.2 1.1
7.1 4.3
1.3 .3
94 1.3
3.2 1.9

21.3 176
2.9 2.3
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325
26.5
279
28.6
26.1
168
18.3
242
X.8
24.1

211
31 6
297
31 1
252
27.9
23.2
32.0
275
294

24.1
23.1
X.O
25.6
34.4
31.1
34.2
27.9
21.4
21.1

25.3
22.7
33.9
22.7
31.9
XI
31.0
32.0
26.6
22.5

31.4
27.1
27.1
29.7
32.3
33.2
334
256
16.1
21.7
212
24.6

270
11.6
40.5
36.6
9 1

14.7
171
21.1
29.5
29.4

14.5
399
19.7
21.1
19.0
33.2
291
26.7
39.6
36.9

27.9
21.5
24.4
22.0
15.9
11 6
21 2
14.6
J».5

7.9
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243 295
259 3.10
2.51 309
249 302
2.35 2.92
2.89 3.21
2.52 306
2.49 301
2.56 305
2.59 301

2.51 304
2.57 3.05
254 3.01
244 294
261 306
2.60 3.05
2.70 3.16
2.53 305
244 3.02
2.61 307

265 311
2.49 308
2.54 3.06
2.51 3.02
2.47 2.99
245 295
2.52 313
2.60 3.06
2.57 309
2.49 300

244 301
2.71 3.24
236 294
243 3.04
2.46 2.94
2.55 3.04
251 303
255 301
250 303
2.59 3.04

243 295
2.50 303
254 309
241 303 I
259 313 I
246 295 I
236 287 I
260 309 I
291 3.40 1
244 297 I
257 3.01 I
2.78 3.21 I

2.55 308 1
291 339 •
227 2.93
239 2.99
301 3.32
334 369
2.71 3.21
254 3.10
247 3.10
255 327

2.83 3.13
2.09 2.75
2.73 3.24
254 306
2.51 3.11
2.31 2.90
2.60 3.11
2.55 3.05
2.33 2.95
2.34 2.94

254 3.09
2.57 3.10
2.41 2.92
2.75 3.20
290 3.45
306 3.22
261 3.12
307 3.22
239 2.91
3.03 3.36
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Fig. O-15—Columnar section of the Ancell Group (after Templeton and Willman, 1963).

nantly dolomite Dutchtown and Joachim For-
mat ions in the upper part of the Ancell
Group. At the base in northern Illinois it lo-
cally includes the Daysville Dolomite Member
of the Glenwood Formation. The Ottawa Me-
gagroup underlies most of the state and thick-
ens from about 300 feet in northern Illinois to
1300 feet in southern Illinois (fig. O-I4). In
local areas where the St. Peter Sandstone is
absent, the Ottawa Megagroup rests on the
Knox Dolomite Megagroup but generally is
readily distinguished from it.

Ancell Group

The Ancell Group (Templeton and Will-
man . 1963, p. 29), named for Ancel l in
southeastern Missouri, consists of the sand-
stone and the argillaceous and sandy lime-
stone and dolomite formations that overlie the
Everton Dolomite and underlie the Platteville
Group, which is relatively pure limestone.
The type section is a composite of several
sections in the bluffs north of Ancell, between

Dutchtown and Rock Levee, Missouri. As the
Everton is present only in southern Illinois,
the Ancell Group overlies Canadian strata in
most of the state or Cambrian strata locally.
Ancell strata underlie most of Illinois, and
they vary in thickness from a few feet to as
much as 900 feet. The St. Peter Sandstone is
the basal formation in the group. North of a
line roughly extending from Chicago to Quin-
cy, the Ancell strata above the St. Peter Sand-
stone consist of the members of the Glenwood
Formation, but south of that line they consist
of the Joachim and Dutchtown Formations
(fig. O-15). The Glenwood, Dutchtown, and
Joachim Formations all appear to have a fa-
cies relation to the upper part (Starved Rock
Member) of the St. Peter Sandstone (fig. O-
16).

St. Peter Sandstone

The Si. Peter Sandstone (Owen, 1847, p. 169-170;
Calvin, 1906, p. 73; Bevan, 1926, p. 6) is named for the
St. Peter River in Minnesota, now called the Minnesota
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Fig. O-16 — Diagrammatic cross section ot the Ancell Group (after Templeton and Willman, 1963).

River. The type section is in the river bluffs at Fort Snell-
ing on the southeast edge of Minneapolis. The St. Peter
Sandstone is present in most of Illinois (fig. O-I7). Be-
cause of a major unconformity at its base, the St. Peter
truncates formations as old as the Cambrian Franconia
Formation (f ig. O-13). It is generally overlain by the
Glenwood Formation in northern Illinois, the Joachim
Dolomite in the central part of the state, and the Dutch-
town Limestone in the extreme south, and it has a facies
relation lo these formations ( f i g O-I6) . The St. Peter is
well exposed along the Illinois and Fox Rivers near Otta-
wa ( f ig . O-2A). the Rock River near Oregon, and the
Mississippi River near West Point Landing in Calhoun
Counly The St. Peter Sandstone varies from only a few
feel to more than 700 feet thick, but commonly it is
1(X)-200 feet thick. The greater thicknesses occur in
northern Illinois, where the pre-St. Peter surface had
sharp relief on a strongly developed karst topography and
a north-facing escarpment of early Ordovician and late
Cambrian dolomite formations (Buschbach. 1961). The
St. Peter consists largely of fine to medium, well sorted,
well rounded, frosted grains of quartz sand that is friable
or weakly cemented. Except in a few local areas, the St.
Peter is exceptionally pure quartz sand, essentially free
from clay, carbonates, and heavy minerals. Some beds
have low-angle cross bedding, but the bedding is largely
horizontal (Lamar, I928a; Willman and Payne. 1942;
Buschbach, 1964). The St. Peter includes three members,
the Kress Member at the base (chert, sand, clay, and
shale), the Tonti Sandstone Member, and the Starved
Rock Sandstone Member (f ig. O-I5). The St. Peter is
nonfossiliferous. except for local worm borings (Scoli-
rhuit and a few scolecodonts in the upper part of the for-
mation. The St. Peter is generally considered to be a
marine sand deposited near the shore of a sea advancing
from the south (Dapples. 1955). It is equivalent to a
sandy zone at the base of the Pamelia Formation in New
York and to a light-colored dolomite at the base of the
Murfreesboro Limestone in Tennessee. The St. Peter

-O/lsopoch
^V interval 100 ft

\.'_ ..,] Generally over 3OOft

j Outcrop area

• Over 300 ft in boring

Fig. O-17—Thickness of the St. Peter Sandstone.
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Sandstone is extensively quarried for silica sand and is
one of the major aquifers in Illinois.

Kress Member—The Kress Member of the St. Peter
Sandstone (Buschbach, 1964, p. 51), the basal member, is
named for Kress Creek, a stream northwest of West Chicago.
Du Page County, near which a well (NW NE SE 32, 40N-
9E) encojntered 64 feet of conglomerate at the base of the
St. Peter, the top at a depth of 940 feet. The type section is
represented by samples from the weil (SS 1169). The Kress
Member is very irregular in occurrence but has been encoun-
tered in many wells. Its maximum thickness is 170 feet in a
well in Ogle County, where a thin layer of bentonite occurs
near its base The Kress in some places is a coarse rubble or
conglomerate of cherl in a matrix of clay or sand, a residue
from the solution of the underlying cherty dolomites and
sandstones. At other places the Kress is largely red sandy
clay, red and green shale, and argillaceous sandstone that rep-
resent reworking of the residual materials by the advancing
Si. Peter sea. The conglomerate is locally exposed in the Ore-
gon region. Ogle County, and the shale is exposed at Utica,
La Salle County.

Tonti Sandstone Member—The Tonti Sandstone Member
of the Si. Peter Sandstone (Templeton and Willman, 1963, p.
45), the middle member, is named for Tonti Canyon in

Joochim and
Dutchtown

Thi:Kness

Glenwood and
Starved Rock

Distribution

Glenwood

Starved Rock Stale Park The top of the sandstone is exposed
in the canyon, but the type section is al Starved Rock. La
Salle Counly (SW NW NW 22. 33N-2E). where the contact
with the overlying Starved Rock Sandstone Member and the
upper 40 feet of the Tontj Member are exposed. The Tonti is
entirely exposed in ihe bluffs at Split Rock, 4 miles northwest
of Starved Rock. The Tonti Member generally forms the
greater part of the St Peter Sandstone, and in many areas all
the St. Peter is Tonti Although commonly from 100-200 feet
thick, it is locally over 500 feel thick. The Tonti Member is
chiefly fine-grained, well sorted, friable, highly porous sand-
stone, but locally in weslern Illinois it is even finer grained,
sil ly, less porous, and partly cemented by secondary silica. It
is noncalcareous. except in southern Illinois where it contains
some dolomitic beds.

Starved Rock Sandstone Member—The Starved Rock
Sandstone Member of Ihe St. Peter Sandstone (Templeton and
Willman. 1963, p 46). Ihe uppermost member, is named for
Starved Rock in Starved Rock State Park. La Salle County
The type section is in Starved Rock and French Canyon
(Wi/2 NW 22, 33N-2E). where the member is 90 feel th ick .
All except the upper few feel of the member is exposed in
Starved Rock. The Starved Rock Sandstone differs from the
Tonti Member in being largely medium grained rather than
fine grained and somewhat more cross bedded. It ha.s a sharp
contact with Ihe Tonti Sandstone in most exposures (Wil lman
and Payne, 1942). It is commonly 60-100 feet thick and oc-
curs in a broad band, extending southwestward from Ihe Chi-
cago area to Ihe Mississippi River in the Quincy area ( f i g . O-
18). It is locally present in extreme southern Illinois. The
Starved Rock Member is believed to represent an offshore bar
that separated Glenwood sedimentation on the north from
Joachim sedimentation on the south, and it has a facies rela-
tion to both. At Starved Rock the lower part of the member
contains thin beds with Ihe poor sorting characteristic of the
sandstones in the Glenwood Formation.

Storved Rock

/ sopoch interval
V 50 ft to 300 f .
u 100 ft over 300 ft

s Approximate boundary
'' of Dutchtown

Fig. O-18—Thickness of the Dutchtown Limestone and
Joachim Dolomite and the distribution of the
Starved Rock Sandstone Member of the St.
Peter Sandstone and the Glenwood Forma-
tion.

Glenwood Formation
The Glenwood Formation (Calvin, 1906. p. 60-61; Be-

van, 1926, p. 6), a highly varied unit of sandstone, do-
lomite, and shale overlying the St. Peter Sandstone, is
named for Glenwood Township. Winneshiek County,
northeastern Iowa. The type section is in a ravine 3 miles
northeast of Decorah (SE SW 6. 98N-7W). The Glen-
wood Formation is widely present in northern Illinois
(fig. O-I8). It underlies the Platteville Group, from which
it is separated by an unconformity that is widespread and
sharp but has only minor relief. It is exposed in Illinois
only in the Rock River region above Dixon. Although ab-
sent in some localities, especially near the Wisconsin
state line, thicknesses of 25-50 feet are common and the
formation is as much as 75 feet thick in places. The
Glenwood Formation is characteristically poorly sorted
sandstone, impure dolomite, and green shale. The sand-
stones have a distinctive bimodal, or "pudding stone,'
texture, with medium grains of well rounded quartz sand,
like those of the St. Peter Sandstone, in a matrix of very
fine sand and coarse silt. This is frequently referred to as
Glenwood texture, in contrast to the well sorted St. Peter
texture. The Glenwood sandstones also contain a variety
of heavy minerals, including abundant garnet, whereas
the St. Peter has a very low content of a limited suite of
heavy minerals, consisting largely of tourmaline and zir-
con. The Glenwood Formation is subdivided into five
members—the Kingdom Sandstone Member at the base is
overlain by the Daysville Dolomite Member, the Lough-
ridge Sandstone Member, and the Harmony Hill Shale
Member. The lower three have gradational contacts and



64

generally thicken and thin at the expense of each other.
Locally in northwestern Illinois the Daysville Dolomite
Member is absent, and the name "Nokomis Sandstone
Member" is applied to all the sandstone of Glenwood
type underlying the Harmony Hill Shale. In extreme
western Illinois the St. Peter Sandstone is overlain by a
green shale, above which a well sorted St. Peter-like
sandstone is informally called the "Re-Peter" sandstone.
In Ill inois the green shale has been correlated with the
Kingdom Sandstone and the "Re-Peter" with the Starved
Rock Sandstone (Templeton and Willman, 1963). In Iowa
the green shale has been correlated (Agnew, 1955) with
type Glenwood Shale, which is the Harmony Hill Shale.
If the latter is correct, the "Re-Peter" may correlate with
the Hennepin Sandstone Member, which in places is a St.
Peter-like sandstone at the base of Ihe overlying Pecatoni-
ca Formation. The Glenwood Formation contains a few
worm borings, a few scolecodonts, and, in places, dark
red algae or spores.

Kingdom Sandstone Member—The Kingdom Sandstone
Member of the Glenwood Formation (Templeton and Will-
man. 1963. p. 49). the basal member, is named for King-
dom. Lee County, which is 3 miles south of the type section
(ravine in NE SE NW 36, 23N-9E, Ogle County), where it is
7.9 feet thick. It commonly is 5-20 feet thick but has a maxi-
mum thickness of 40 feet. It has the poor sorting typical of
the Glenwood texture. In most of the outcrops it has a sharp
contact with the underlying Tonli Sandstone Member of the
St. Peler It thins northward and westward as it grades into
the overlying Daysville Member, and farther north it is equiv-
alent lo Ihe lower part of Ihe Nokomis Member.

Daysville Dolomite Member—The Daysville Dolomite
Member of the Glenwood Formation (Templeton and Will-
man. 1963. p. 50). which commonly overlies the Kingdom
Sandstone Member, is named for Daysville. Ogle Counly.
which is 3 miles southwest of Ihe type section (ravine in NW
NW SW 6. 23N-I I E ) , where it is 23.8 feel thick. It is com-
monly 15-25 feet thick in the outcrop area but is about 45
feet th ick, and locally 75 feet thick, in subsurface in an area
extending from De Kalb County eastward lo Lake Michigan.
It th ins rapidly northward, and southward it grades into the
Starved Rock Member of the St. Peter Sandstone. The Days-
v i l l e is Ihe only calcareous member of the Glenwood. ll is
largely argillaceous, s i l ly, sandy, greenish gray to while,
chalky lo dense dolomite and occurs in irregular beds. Local-
l> il is conglomeratic with intraformalional dolomite pebbles,
and. where il directly overlies the Tonli Sandstone Member
of the Si Peler. the basal part contains inlerbedded layers of
sandstone of Ihe St. Peter type. Worm borings are the only
fossils known.

Loughridge Sandstone Member—The Loughridge Sand-
stone Member of the Glenwood Formation (Templeton and
Willman. 1963. p. 51). the upper sandstone member, is
named for Loughridge School, which is 5 miles northwest of
the type section, a ravine 4 miles north of Grand Delour,
Ogle Counly ( N ' / 2 NW NE NE 25. 23N-9E). where it is 9.8
feel thick, ll is differentiated only in the area where the Days-
ville Dolomite is present The Loughridge is commonly less
than 10 feet thick in the outcrop area but is 22 feet thick in a
well at Dixon It has Ihe typical Glenwood texture. Il merges
westward and northward with the upper part of the Nokomis
Sandstone Member and southward in subsurface with the
Starved Rock Sandstone Member of the St. Peler Sandstone.

Nokomis Sandstone Member—The Nokomis Sandstone
Member of the Glenwood Formation (Templelon and Will-
man. 1963, p 51) . which commonly includes all the sand-
stone of the formation in extreme northern Il l inois and farther
north, is named for Lake Nokomis. 1.5 miles west of the

type section in Ihe bluff on the west side of Ihe Mississippi
River al Lock and Dam No. I in Minneapolis, Minnesota.
where the member is 10.8 feet thick. It rests on the St. Peter
Sandstone and is overlain by the Harmony Hill Shale Mem-
ber. The Nokomis Member results from the merger northward
of the Kingdom and Loughridge Sandstone Members beyond
the margin of the intervening Daysville Dolomite Member. It
has the typical Glenwood texture and generally rests sharply
on the underlying St. Peter Sandstone. It has a maximum
thickness of I i feel in Illinois but is generally less than 5 feet
and is absent in places.

Harmony Hill Shale Member—The Harmony Hill Shale
Member of the Glenwood Formation (Templeton and Will-
man. 1963. p. 52). the uppermost member, is named for Har-
mony Hil l School, which is I mile northwest of Ihe type
section, a ravine 5 miles north of Grand Detour. Ogle County
(Wi/2 SE SE NE 24. 23N-9E). where ihe member is 5.9 feet
thick. It is Ihe most widely distributed member of Ihe Glen-
wood Formation bul is locally absent in the outcrop area and
is generally absent in subsurface in northeastern Illinois It is
commonly 1-5 feet thick bul has a maximum thickness of 27
feel in southwestern Ogle County. The Harmony Hill Mem-
ber is a green, pyritic. finely laminated shale containing thin
laminae of silt and very fine sand, but in places it becomes
very sandy, and locally it is black. Phosphatic pellets are
common near the top. It contains a few fragments of scoleco-
donts, Lingula. and minute, dark red algae or spores It is
conformable, usually gradational. wi th Ihe underlying mem-
bers, but it locally rests unconformably on the St. Peter Sand-
stone. Il is unconfo rmab ly over la in by the Pecatonica
Formation. In some areas in the Upper Mississippi Valley it
is the only unit included in the Glenwood and is called the
Glenwood Shale.

Dutchtown Limestone
The Dutchtown Limestone (McQueen. 1937. p. 12) .

which overlies the St. Peter Sandstone and underlies the
Joachim Dolomite in extreme southern I l l inois (fig. O-
18). is named for Dutchtown. Cape Girardeau County.
Missouri. The type section is in a bluff 1 mile east of
Dutchtown. The Dutchtown Limestone is not exposed in
Il l inois, but it has been penetrated in wells as far north as
southern Jackson County, thinning in that direction from
a known thickness of about 150 feet in the Cape Girar-
deau area ( f ig . O-I8). However, drilling near by in Ken-
l u c k y suggests it is as much as 200 feet th ick in
southeastern Illinois (DuBois, 1945; Templeton and Will-
man. 1963). The Dutchtown is largely dark gray (nearly
black), argillaceous, lithographic limestone and dolomite.
When freshly broken it has a strongly fetid odor. It con-
tains beds of gray and brown shaly limestone and dolo-
mite, calcareous siltstone, and dolomitic sandstone. Its
dark color and prevalence of limestone differentiates it
from the overlying Joachim Dolomite. It is differentiated
into two members, the Gordonville below (largely dolo-
mite) and the Sharpsboro above (largely limestone). The
Dutchtown is fossiliferous, and mollusks, ostracodes, and
conodonts are the most abundant fossils. It appears to
grade laterally into the St. Peter Sandstone. The Dutch-
town Limestone is correlated with similar dark limestone
in the Murfreesboro Limestone in Tennessee and the Pa-
melia Limestone in New York.

Gordonville Member—The Gordonville Member of the
Dulchlown Limestone (Templeton and Willman, 1963, p.
54), the lower member, is named for Gordonville, Cape Gi-
rardeau County, Missouri, 4.5 miles northwest of the type sec-
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l i on , w h i c h is in the Geiser Quarry . 1.25 miles east of
Dutchlown (SW NW NW 20, projected, 30N-I3E), where the
upper 5 feet is exposed. In wells in Illinois the Gordonville
Member ranges from 130 feet thick in southern Pulaski Coun-
ty to 45 feet in southwestern Jackson County, north of which
il thins out i-apidly. Il does not extend as far north as the
o\er ly ing Sharpsboro Member. The Gordonville Member nor-
mal ly consists of dolomite wi th subordinate amounts of lime-
slone. bul in southern Jackson County, close to the transition
into ihe St. Peter Sandstone, it is composed mainly of dolo-
mite-cemented, medium-grained sandstone. The dolomite and
limestone are mostly sandy, si l ty. greenish gray to dark gray,
and a few layers are dark brown to black.

Sharpsboro Member—The Sharpsboro Member of the
Dutchtown Limestone (Templeton and Wil lman. 1963. p.
551. the upper member, is named for Sharpsboro. Cape Girar-
dcau County. Missouri, a railroad station 5.5 miles southeast
of the type section, the same as that for the Gordonville
Member, where the lower 10.5 feel of the Sharpsboro is ex-
posed. The Sharpsboro Member is 65 feet thick in a well in
Pulaski County, but it is 100 feet in the lype locality, as
shown by a well al Cape Girardeau. Missouri. It apparently
thins out rapidly in Jackson County. I l l inois , extending only a
short distance north of the l imi t of the Gordonville Member.
The Sharpsboro Member is largely a dark gray, dark brown,
or black lithographic limestone. It contains beds of dark gray
dolomile. sandy limestone, and dark brown shale. A few beds
of light gray dolomite, like that found in the Joachim above,
occur near the top. The contact with the Joachim is conform-
able. The fauna of the Dutchtown Limestone comes largely
from the Sharpsboro Member.

foachim Dolomite
The Joachim Dolomite (Winslow. 1894, p. 331. 352;

McQueen. .:937. p. 12). the uppermost formation in the
Ancell Group in southern I l l inois , is named for Joachim
Creek in Jefferson County, Missouri, along which the
lower part is partially exposed. A more complete section
in the bluffs between Cape Girardeau and Dutchtown,
Missouri, has been suggested as a supplementary refer-
ence section (Templeton and Wi l lman , 1963, p. 55). The
Joachim Dolomite is exposed in I l l inois only in Calhoun
County ( f i g . O-2D). where the Mississippi River cuts
through the Lincoln Anticl ine. However, it underlies all
of I l l inois south of a line extending from near Quincy to
Kankakee rig. O-I8) . North of there il has a gradational
contact wi th the Starved Rock Member of the St. Peter
Sandstone. The Joachim thins northward by progressive
termination of the basal Joachim strata. It is as much as
385 feel thick in extreme southern Il l inois. The Joachim
Dolomite has a highly varied lithology. but individual
units are widely persistent. Although largely light gray,
argillaceous, silty or sandy dolomite, it contains beds of
brownish gray, relatively pure dolomite, beds of sand-
stone and limestone, some thin shale beds, and numerous
algal domes of pure dolomile. In the outcrop area, chert
occurs only near the middle, but it is more common in
the subsurface in Il l inois. Layers of anhydrite in the sub-
surface appear to have been dissolved in the outcrop area,
producing the brecciated layers that are common in the
dolomite. Mud cracks and ripple marks are common in
some beds. The general absence of marine fossils sug-
gests that the Joachim was deposited in a shallow, closed
basin. The Joachim contains much more clastic material
than the Plattevil le strata above, which are dominantly
limestone h the area where the Joachim is present. It is
lighter colored than the Dutchtown below. The Joachim

Dolomite is best exposed on the f lanks of the Ozark
Dome in Missouri, and il is different iated into six mem-
bers on the basis of exposures in thai area. The Aber-
nathy Member (at the base) is sands, (he Augusta is (hick
bedded and silty. the Boles is t h i n bedded and shaly. the
Defiance is thick bedded and s i l ty . Ihe Matson is brown,
pure, and massive, and Ihe Metz ( u t the top) is th in bed-
ded and si l ty. Only Ihe Mel/. Malson, and the top of the
Defiance are exposed in I l l i n o i s , but all the members can
generally be recogni/ed in samples from we l l s All are
successively overlapped northward. In Missouri the name
"Joachim" is restricted to the un i t s below the Boles, and
the overlying beds are included in the Rock Levee For-
mation The Joachim Dolomile is correlated w i t h the up-
per part of the Pamelia Formation in New York.

Abernathy Member—The Abernathy Member of the
Joachim Dolomite (Templelon and Wil lman. 1963. p 5 X i .
the basal member, is named for Abernathy School. 2 miles
north of the type section, which is 1.5 miles east of Dutch-
town. Missouri (SE NW NE 20. projected, 30N-I3E) The
upper 25.6 feet is exposed at the type section. In southern Il-
linois the Abernathy is present in the subsurface, extending
northward as far as Jackson County. It is as much as 150 feet
thick in a wel l in Pulaski County but more commonly is
50-100 feet th ick. The Ahernathy Member is largely s i l t y .
sandy, thick-bedded dolomile containing layers of dolomitic.
medium-grained sandstone. It contains some dark brown lay-
ers of limestone and dolomite. A persistent layer of -.andstone
of St. Peter type 1.5-14 feet thick occurs al the top Chert is
common just below the sandstone.

Augusta Member—The Augusta Member of the Joachim
Dolomite (Templelon and Wil lman. 1963. p 59). which
overlies the Aberna thy Member , i s named for A u g u s t a .
Franklin Counly, Missouri. 5 miles west of the type section,
which is a railroad cut on the south side of the Mosoun Val-
ley a mile southwest of St. Albans (SW NE SW 10. 44\-
2E). where the member is 29 feet thick. It extends northward
in subsurface as far as southern Calhoun Counfv, I l l ino is ,
where it is 16 feet th ick . Il thickens southward, is generally
50-75 feel thick in the oulcrops in Missouri, and is 106 feet
thick in a well in Pulaski County. Ill inois The Augusta
Member consists of relatively pure lo very s i l ty , l i gh t gray,
white-weathering dolomite, generally in thick r-«ils. The
member contains layers of pure, brown, algal dolomite or
limestone. Many individual beds are distinctive and can be
widely traced. Locally the basal part is a siltstone or contains
layers of green shale, indicative of its facies relauon to the
upper par! of the St. Peter Sandstone The Augusta is less
sandy and the sand is finer grained than that in the Abernathy
Member below; it is thicker bedded and less shaly than the
Boles above.

Holes Member—The Boles Member of the Joachim Do-
lomite (Templeton and Willman. 1963, p. 60). which overlies
the Augusta Member, is named for Boles. Franklin County,
Missouri, 6 miles southwest of the type section, a quarry on
the north side of the Missouri Valley I mile southwest of
Malson. St. Charles Counly (NE cor. SE NE SW 4, 44N-
2E), where the member is 19.1 feel thick. The Boles Member
is commonly about 20 feet thick, ranging from 15-30 feet. It
consists largely of thin to medium beds of dense silty dolo-
mite and vuggy pure dolomile, separated by layers of dark
red-brown lo gray-green shale as much as 5 inches thick.
Many bedding surfaces are ripple marked, and mud cracks
are common. It contains several bands of white to black chert
nodules and is the only persistent chert zone in the outcrop-
ping Joachim. However, chert is absent in places, and in sub-
surface in Illinois il occurs in other members of the Joachim.
The Boles is distinguished from both the Augusta below and
the Defiance above by its thin bedding, abundance of shale,
and the chert bands.
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Defiance Member—The Defiance Member of the Joachim
Dolomite (Templeton and Willman, 1963, p. 60), which
over l ies Me Boles Member , is named for Defiance. St.
Charles County. Missouri. 3 miles northeast of the type sec-
tion, the same exposure as the Boles Member type section,
where the Defiance is 20.5 feet thick. The Defiance Member
is exposed in Illinois only in the Mississippi bluffs at West
Point Landing. Calhoun County. The Defiance Member is
usual ly 20-40 feel thick and dominanlly silty dolomite. It con-
ta ins numerous algal domes, and beds of limestone are com-
mon in the soulhern part of Ihe outcrop area. The Defiance
Member is similar in lithology to the Augusta Member.

.V/ateon Member—The Malson Member of the Joachim
Dolomite iTempleton and Wil lman. 1963. p. 61). which
overlies the Defiance Member, is named for Matson. St.
Charles County. Missouri, jusl east of the type section in the
north b lu f f of the Missouri Valley (NE NE NE 4. projected.
44N-2E). where the member is 29.8 feet thick. The Matson
Member persists throughoul the area of Ihe Joachim. In I l l i -
nois it is exposed only al West Point Landing in Calhoun
Counly. where it is 21 feel thick. It is about 30 feet thick in
the outcrop area, bul in subsurface in Illinois it commonly is
15-40 feet thick. The Matson Member differs from Ihe other
Joachim Members in being relatively pure, brown, f ine ly po-
rous dolomite that generally appears to be massive but is fine-
ly laminated, the laminae separated by thin f i lms of dark
brown clay Locally it contains a few thin beds of the litho-
logic types common in the Defiance and Augusta Members.
The Matson appears to be largely algal in origin. Oslracodes
occur locally in the basal beds, and a marine fauna wi th cor-
als, brachiopods, and trilobites has been observed in the basal
beds at one locality near Zell, Missouri.

Metz Member—The Melz Member of the Joachim Do-
lomile (Templeton and Willman, 1963. p. 62). which overlies
the Matson Member, is named for Metz Lake. 5 miles north
of the type section, a quarry in the east bluffs of the Missis-
sippi River, just north of West Point Landing. Calhoun Coun-
ly (SE NE SE 19. 7N-2W). where the member is 9.5 feet
thick The Metz Member is present throughout the area of the
Joachim Dolomite and commonly is about 15 feet thick, rang-
ing from 7-20 feet. The Metz consists of light gray, silty.
th in- to medium-bedded dolomile but has a few beds of pure,
darker dolomite. It contains algal domes, mud-cracked sur-
faces, and scour surfaces. It differs from the underlying rela-
t ively pure Mat:,on Member, bul many of the beds have a
lithology s milar to that of the Defiance and Augusta Mem-
bers. The dominance of dolomite differentiates it from the
r e l a t i v e l y p u r e , l i t h o g r a p h i c l imestone of the P la t t ev i l l e
Group, which overlies it unconformably.

Platteville Group

The P l a t t e v i l l e Group ( B a i n , 1905, p .
18-2!; Calvin, 1906. p. 60-61: Templeton
and W i l l m a n . 1963, p. 63) is named for
Plat tevi l le . Wisconsin, which is 4 miles east
of the type exposures along the Little Piatte
River. For a specific type section, Kay (1931,
p. 369, 371) designated a ravine exposure
(SW NW NW 20, 3N-1W, Grant County,
Wis.) , but Templeton and Willman (1963)
suggested as an alternate a more accessible
roadcut 5 miles southwest of Platteville (SE
SW SE I . 2N-2W), where the group is 53.6
feet thick. In the type region, the Platteville
Group includes the dominantly limestone for-
mations that overlie the Glenwood Formation

of the Ancell Group and underlie the Spechts
Ferry or Gutlenberg Formations of the Galena
Group. In an east-west area through central Il-
l inois it overlies the St. Peter Sandstone, and
south of there it overlies the Joachim Dolo-
mite. The Pla t tevi l le Group is widely exposed
in northern I l l i n o i s — i n the Rock and Pecaton-
ica Valleys above Dixon. in a small area near
Galena in Jo Daviess County, and near Ottawa
and La Salle in La Salle County ( f i g . O - I 9 ) .
The southern outcrop area, largely in Missouri
on the east f l a n k of the Ozark Dome, extends
from Cape Girardeau north to St. Louis and.
beyond a short covered interval , to exposures
on the L i n c o l n A n t i c l i n e . In I l l i n o i s t he
Pla t t ev i l l e crops out at West Point Landing in
Calhoun County ( f i g . O-2D). The group is
only about 30 feet thick in extreme western Il-
linois, but it thickens to 135 feet in the Dixon
outcrop area and southward to over 600 feet
in subsurface in the extreme southern part of
the state. In northern I l l i no i s the P l a t t e v i l l e
Group is largely blue-gray, l i thographic, part-
ly dolomite-mottled limestone, but in some
areas, such as that near Dixon, it is gray,
very fine-grained, cherty dolomite. In south-
ern Illinois it is largely brown, li thographic,
partly dolomite-mottled, s l ight ly shaly lime-
stone. It is subdivided ( f i g . O-20) into the
Plattin Subgroup (above) which is dominated
by the typical limestone facies, and the Peca-
tonica Formation, a persistent dolomite except
where it grades to limestone in southern I l l i -
nois. The units are separated by a widespread
corrosion surface, probably a diastem. The
Plattin Subgroup is subdivided into the Mif -
f l i n (at the base). Grand Detour. Nachusa,
and Quimbys Mi l l Formations on the basis of
differences in puri ty , bedding, and texture.
The Platteville formations and members have
great lateral continuity and many of them are
recognized in samples from borings (Busch-
bach, 1964). The Plattevil le Group is general-
ly fossiliferous. containing a large and varied
fauna. The Platteville Group was incorrectly
correlated in early reports with the Trenton
Limestone of New York. It is equivalent to
the Lowville and Chaumont Formations of the
Black River Group in New York, the upper
part of the Stones River Group in Tennessee,
the upper part of the High Bridge Group in
Kentucky, and the Black River Limestone in
Indiana and Michigan.

Pecatonica Formation

The Pecatonica Formation (Hershey. 1894. p. 175;
1897), the basal formation of the Platteville Group, is
named for exposures along the Pecatonica River north of
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the Illinois-Wisconsin state l ine . A section in the quarries
and a roadcut on the East Branch of (he Pecatonica River
just north of Woodford. Lafayette County. Wisconsin (W
V: NW NE 14. 2N-5F). where it is 212 feet thick, has
been designated Ihe type section (Templeton and Wi l l -
man. 1963. p. 73). The Pecatonica Formation overlies the
Glenwood Formation or the St Peter Sandstone in north-
ern I l l inois and the Joachim Dolomite in southern I l l inois .
It is overlain by the M i f f i i n Formation and is separated
from both overlying and u n d c r l s i n u un i t s by sharp con-
tacts that are at least regional diastems. perhaps uncon-

formities. In Illinois the Pecatonica Formation is exposed
only in the northern area, but it is a distinctive unit wide-
ly recognized in subsurface (Buschbach, 1964). It is lo-
cally absent in northern Il l inois over anticl ines, in
extreme western Illinois, and in the southern outcrop area
north of Perry County, Missouri. It is commonly about
20 feet thick in northern Illinois, but it thickens to 150
feet in extreme southern Illinois. North of a line from
southeastern Missouri, through north-central Illinois, and
into northwestern Indiana, the Pecatonica Formation is
mainly brown, finely vuggy dolomite in medium to thick
beds and has large chert nodules at a few horizons. South
of there it is largely brownish gray lithographic limestone
mottled with dolomite. The Pecatonica is subdivided into
six members: the Hennepin (at the base) varies bul is
generally dolomitic siltstone. the Ghana is sandy, the
Dane is argillaceous, the New Glarus is pure, the Medusa
is weakly argillaceous and strongly fucoidal, and the Og-
lesby at the top is coarse calcarenite. The Pecatonica has
a dominantly brachiopod-molluscan fauna but generally is
less fossiliferous than the overlying Platteville formations.
The Pecatonica is a widely distributed unit in the Missis-
sippi Valley, and it is equivalent to the Ridley Formation
in Tennessee and to the lower beds in the Lowville of
New York.

Hennepin Member—The Hennepin Member of the Peca-
tonica Formation (Templeton and Willman. 1963, p. 75) is
named for Hennepin County, eastern Minnesota. The type
section is in a bluff on the west side of the Mississippi River
al Lock and Dam No. I in Minneapolis (NE SW NW 17.
28N-23W), where the member is 2.3 feet thick. It varies
from a dolomitic sandstone to a siltstone and to very sandy
silty dolomite, which differentiates it from the relatively pure,
although sandy. Ghana Member above. It is locally present in
extreme northern Illinois, where it is a dolomitic sandstone
containing phosphate pebbles and is commonly 2-4 feet thick.
It differs from the sandstone in the Glenwood Formation be-
low in that it contains carbonates and its sands have a texture
like that of the St. Peter. It appears in places to be a rework-
ing of Glenwood sediments at the beginning of Platteville car-
bonate deposition.

Chana Member—The Chana Member of the Pecatonica
Formation (Templeton and Willman. 1963. p. 76) is named
for Chana. Ogle County, 9 miles east of the type section
(ravine in W'/2 SE SE NE 24. 23N-9E). where it is 6.2 feet
thick. In the northern outcrop area it is commonly less than 5
feet thick, but it reaches 20 feet in southern Illinois. In the
northern area it is largely brown, thick-bedded, vuggy. pure
dolomile tha t contains disseminated sand grains and. in
places, thin beds of sandstone of the St. Peler texture. The
basal part commonly has slightly argillaceous or shaly beds
and phosphatic pebbles. In southern Illinois it is largely pure,
thick-bedded limestone.

Dane Member—The Dane Member of the Pecalonica For-
mation (Templeton and Willman. 1963. p. 76) is named for
Dane County, Wisconsin. The type section is a quarry and
roadcut in Dane County, 4 miles north of New Glarus, Green
Counly (SW NW NE 34. 5N-7E), where the member is 8.2
feel thick. The Dane Member commonly is 5-10 feet thick in
the outcrop area, but it is as much as 60 feel in extreme
southern Illinois. It consists of slightly argillaceous, partly
chert). brown dolomite or limestone in thin to medium beds
separated by thin shale partings. The Dane is Ihe most fossili-
ferous of the Pecatonica members, and it is characterized re-
gionally by the abundance of Opikina minnesolensis.

,VeH Glarus Member—The New Glarus Member of the
Pecatonica Formation (Templeton and Willman. 1963. p. 77)



69

is named for New Glarus, Green Counly, Wisconsin, and the
type section is in Ihe same section as Ihe Dane Member. The
New Glarus is 5.7 feet thick al Ihe type section, is generally
about 5 feet thick in Ihe northern outcrop area, and thickens
to 25 feel in extreme southern Illinois. It is dolomite in north-
ern Illinois and limestone in southern Illinois and is relatively
pure, thick bedded, and locally cherty.

Medusa Member—The Medusa Member of the Pecatonica
Formation (Templeton and Willman, 1963, p. 77) is named
for Ihe Medusa Cement Company plant. 2 miles northeast of
Dixon, Lee County, which is 1.5 miles south of the type sec-
lion, a quarry on the east side of the Rock River Valley (SW
SW NW 22. 22N-9E). where Ihe member is 5.2 feel thick. In
the northern outcrop area it is commonly 5-7 feet thick, but il
thickens lo 20 feet in extreme southern Illinois. In the outcrop
area it consists of dolomile or of limestone heavily mottled
wi th dolomite. It is slightly argillaceous, very fucoidal, and
thick bedded to massive. South of Ogle Counly it contains
chert nodules.

Oglesby Member—The Oglesby Member of the Pecatoni-
ca Formation (Templeton and W i l l m a n . 1963. p. 77) is
named for Oglesby, La Salle County, and the type section is
in Matthiessen Slate Park easl of Oglesby (NE NE NE .31.
33N-3E). where the member is 12 feet thick. It is absent in
Illinois north of Ihe type locality, but it is as much as 15 feel
thick in southern Il l inois. Il is pure, light gray, white, or buff
calcarenite that is laminated, rarely conglomeratic, and locally
cross bedded. It is medium to coarse grained in the type lo-
cality bur fine grained elsewhere. A strong iron-stained corro-
sion surface occurs on the top and is equivalent to a similar
surface on Ihe top of the Medusa Member in northern Ill inois,
where the Oglesby is absent.

Plattin Subgroup
The P l a t t i n Subgroup ( U l r i c h , 1904, p.

I l l ; Weller and St. Clair, 1928, p. 109-110)
is named for Plattin Creek, Jefferson County.
Missouri, near the mouth of which it is par-
tial ly exposed. As originally defined, it in-
cluded strata equivalent to the Decorah at the
top but not the Pecatonica below. Weller and
St. Clair removed the Decorah, and, as thus
d e f i n e d , the P l a t t i n was long considered
equivalent to the Platteville in northern Ill i-
nois. Because the Plattin did not include the
Pecatonica Formation of the Platteville Group
(the Pecatonica is not present in the Plattin
Creek area), the Plattin was reclassified as a
subgroup (Templeton and Willman, 1963, p.
78). The Plattin is a distinctive unit , particu-
larly in the northern outcrop area and in other
regions where it is dominantly fine-grained
and lithographic limestone, separated by a mi-
nor unconformity from the dolomitic Pecaton-
ica Formation below. The Plattin Subgroup
includes the Mi f f l i n (at the base), Grand De-
tour, Nachusa, and Quimbys Mill Formations.
The Plat t in Formation, as defined in Missouri,
consists of the strata from the oolite in the
Brickeys Member of the Miff l in Formation to
the base of the Decorah Formation. The Plat-
tin Subgroup is equivalent to the McGregor
Formation in the Upper Mississippi Valley

above Dubuque. Iowa, except in the lead-zinc
district where the McGregor has been rede-
fined to exclude the Quimbys Mill Formation
(Agnew and Heyl. 1946).

Mifflin Formation

The M i f f l i n Formation (Bays. 1938. p. 269) is named
for M i f f l i n . Iowa County. Wisconsin, just west of the
type section, a roadcut and bluf f on the easl side of the
Pecatonica River (NE NE NE 34. 5 N - I E ) . where it is
17.8 feet thick. The M i f f l i n is a widespread, thin-bedded,
relatively shaly limestone overlying the thick-bedded,
generally more dolomitic Pecatonica Formation and un-
derlying the medium-bedded, less shaly Grand Detour
Formation. It is exposed widely in north-central I l l i n o i s
and in a small area al West Point Landing in Calhoun
County ( f ig . O-2D). It is commonly 15-25 feet thick in
the northern area, but it thickens to 120 feet in subsurface
in southern Ill inois. The M i f f l i n Formation is dominantly
gray. lithographic limestone, most of it thin bedded and
shaly. Locally it grades to shaly fine-grained dolomite in
the northern outcrop area and to sandy shale and sand-
stone in extreme western I l l inois . The shale partings in
the M i f f l i n are gray to green, in contrast to Ihe generally
brownish gray to red-brown partings in the Grand Detour.
In Ihe northern outcrop area the M i f f l i n is characterized
by a persistent, massive, middle uni t , and in Calhoun
County and farther south il has a distinctive oolite in the
lower part that is widely recognized in subsurface. The
oolite forms the top of the Rock Levee Formation in Mis-
souri. The M i f f l i n is differentiated into f ive members: the
Blomeyer (at the base), is argillaceous; the Brickess is
pure; the Establishment is argillaceous; the Hazelwood is
pure; and the Briton (at the top) is argillaceous. In the
northern outcrop area the Blomeyer, Brickeys. and Estab-
lishment Members are thin and differ only sl ightly in clay
content. Where these units are not differentiated, they are
combined as the lower shaly unit and assigned to the Es-
tablishment Member. The Mi f f l i n then consists of a three-
fold (shaly. massive, shaly) sequence. The Mi f f l i n is the
most fossiliferous formation in the Platteville Group, con-
taining an abundant and varied brachiopod, moliuscan.
and bryozoan fauna. It is the lower, shaly part of the Mc-
Gregor Limestone north of I l l inois, and is correlated w i t h
strata in the upper par! of the Camp Nelson Formation in
Kentucky, the lower part of the Lebanon Limestone in
Tennessee, and wi th the upper part of the lower division
of the Lowville Limestone in New York.

Blomeyer Member—The Blomeyer Member of the Mif-
f l in Formation (Templeton and Willman. 1963. p 80) is
named for Blomeyer. Cape Girardeau County, Missouri.
about 6 miles southwest of the type section, which is a small
quarry a quarter of a mile east of the highway junction at
Rock Levee (NW cor. NE NW 24, 30N-I3EK where the
member is 12.1 feet thick. The Blomeyer is irregularly pres
enl. but it is as much as 15 feet thick in subsurface in south-
ern I l l i n o i s . It is less t han a fool to 3 feet t h i c k in the
northern outcrop area. The Blomeyer consists of argillaceous,
fine-grained limestone, or locally dolomite, that weaihers
thin-bedded to shaly

Brickeys Member—The Brickeys Member of the M i f f l i n
Formalion (Templeton and Willman. 1963. p. 81 ) is named
for Brickeys. Ste. Genevieve County. Missouri, which is 3
miles east of the type section, a quarry on the easl side of
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Missouri Highway 25 (SE SW SE 28, 39N-7E), where the
member is 15.5 feet thick. The Brickeys Member is common-
ly 13-20 feet (hick in Ihe outcrop area in Missouri but is as
much as 40 feet thick in subsurface in southern Illinois.
Where locally differentiated in the northern outcrop area, it is
1-2 feet thick. In the southern area much of the Brickeys
Member is relatively pure, brown, lithographic limestone, but
it contains a few beds of gray to buff , argillaceous limestone
and dolomite. Several beds are strongly oolitic; others are a
fine conglomerate or breccia. The member also contains a
few beds of green shale as much as 5 inches thick, domes of
Stromalocerium, several scour surfaces with a relief of 2-8
inches, and, in one locality, a thin bentonite near the base.
The shale beds are persistent from Calhoun County, Illinois,
to Ste. Genevieve Counly. Missouri, but elsewhere the unit is
dominantly a relatively pure limestone containing oolite beds.
In Ihe northern outcrop area Ihe Brickeys is relatively pure
bul not oolitic.

Establishment Member—The Establishment Member of
the Mifflin Formation (Templeton and Willman. 1963, p. 82)
is named for Establishment Creek in Ste. Genevieve County,
Missouri. The type section is an exposure in a tributary ravine
just north of the village of Zell (Wi/4 34, 38N-8E), where
the member is 5.5 feet thick. The Establishment Member is
2-8 feet thick in southern Illinois, where it is a green shale
with thin interbeds of argillaceous, chalky limestone. The
shale facies appears to be limited lo a region bordering the
Ozarks and is a persistenl marker bed; elsewhere the member
is thin-bedded, shaly. brown lithographic limestone. In the
northern area it is limestone, commonly about 5 feel thick,
and is gray, dolomile mottled, argillaceous, thin bedded, and
shaly. It contains a few thin beds of calcarenite.

Hazelwood Member—The Hazelwood Member of the
M i f f l i n Formation (Templeton and Willman, 1963. p. 82) is
named for Hazelwood School. Lee County. 2 miles west of
the type section, a quarry on Ihe east side of the Rock River
Valley 3.5 miles north of Dixon (SW SW NW 22, 22N-9E).
where it is 5.7 feet thick. The Hazelwood Member is wide-
spread, but il is missing in Calhoun County. It is commonly
4-6 feel thick in the northern outcrop area, but it thickens
southward and. judging from exposures near Cape Girardeau.
Missouri, is probably as much as 50 feet thick in subsurface
in southern I l l inois . In the northern outcrop area, the Hazel-
wcxxl is relatively pure. gray, thick-bedded to massive, litho-
graphic limestone generally dolomile mottled, fucoidal, and
w i t h few fossils. A ferruginous corrosion surface occurs
on the top In the southern area, the Hazelwood is relatively
pure, brown, fucoidal. fine-grained limestone, thicker bedded
than the members above and below.

Briton Member—The Briton Member of the M i f f l i n For-
mation (Templeton and Willman. 1963. p 8.3) is named for
Briton Sch(x>l. 2 miles northeast of Dixon and 1.5 miles
southwest of the type section, which is in the same quarry as
ihe Ha/elwood type section The Briton is 10 feet thick in the
type section. It is the uppermost shaly member of Ihe Miffl in
and is widely present. Il is 3-12 feet thick in the northern out-
crop area, hut it thickens southward to as much as 55 feet in
the southern outcrop area in Missouri and probably has a
comparable thickness in subsurface in southern Ill inois. In the
northern outcrop area it is largely light gray, white-weather-
ing, fossiliferous. lithographic, argillaceous limestone in thin
wavy beds thai have strong green shale partings It grades to
dolomite in a few places. In Ihe southern area it is less argil-
laceous and only slightly shaly hut is d i s t i n c t l y more impure
than adjoining members.

Grand Detour Formation

The Grand Delour Formation (Templeton and Willman.
1963. p. 83) is named for Grand Delour. Ogle County.

which is 3 miles east of the type section, a quarry in the
west bluff of the Rock River, on Ihe Walgreen estate 2
miles north of Dixon (NE 20. 22N-9E). where it is 52.3
feet thick. The Grand Detour Formation extends through-
out most of Illinois, overlying the Mi f f l i n Formation, un-
derlying the Nachusa Formation, and conformable with
both. It is generally about 50 feet thick in the northern
outcrop area and in exposures in Calhoun County (f ig. O-
2D), but it thickens southward in subsurface to about 210
feet in southern Illinois. That it thickens rapidly south of
Randolph County is suggested by the near-by exposures
in Missouri. The Grand Detour consists largely of dolo-
mite-mottled, lithographic, s l ight ly argillaceous to pure
limestone that contains th in beds of calcarenite; in places
it is fine- lo medium-grained dolomite. Most of it is me-
dium bedded, with t h i n , brown-red, dark gray, or black
shale partings, but it contains persistent uni ts that are thick
bedded to massive, fucoidal. and pure. The Dement
Member (at the base) is pure: the Walgreen is argil la-
ceous or shaly; the Stil lman is pure, fucoidal, and mas-
sive; the ClemenI is calcarenite; the Hely is argillaceous;
the Victory is pure and white or very light gray; and the
Forreston (at the top) has alternating pure and argilla-
ceous beds with red-brown shaly partings. Scour and cor-
rosion surfaces occur between and within some of the
members. The Grand Detour is generally fossiliferous.
having a varied brachiopod-molluscan fauna and several
species of corals, among which Lambeophyllum and Te-
tradium are particularly common. The medium bedding
and the dark, generally red-brown, shale partings distin-
guish the Grand Delour from the Mifflin below with its
thin beds and green shale partings, and from the Nachusa
above, which is purer, more uniform, and thick bedded to
massive. The Grand Detour is the upper part of the Mc-
Gregor Limestone north of Illinois and is equivalent to
strata in the upper part of Ihe Camp Nelson Formation,
the Oregon Formation, and the lower part of ihe lower
member of the Tyrone Formation in Kentucky, the upper
part of the Lebanon Formation in Tennessee, and the up-
per part of the Lowville Limestone in New York.

Dement Member—The Dement Member of the Grand De-
tour Formation (Templeton and Willman. 1963, p. 84) is
named for Dement Avenue in Dixon, Lee County, 2 miles
south of the type section (part of Ihe Grand Detour type sec-
tion), where the Demenl is 8 feel thick. The Dement Member
is generally 3-8 feel thick in the northern outcrop area and in
the Calhoun County exposures, but it thickens southward to
20 feet in Ihe Cape Girardeau area. In northern Illinois it is
relatively pure, dolomite-mottled, gray, lithographic, thick-
bedded limestone, bul locally it is fine-grained dolomite. It
contains a few Ihin calcarenitic layers and a few scattered
chert nodules. In the southern area it is brown, fucoidal. and
only locally cherty. but near St. Louis it is a conglomeratic,
vuggy. very fine-grained calcarenite.

Walgreen Member—The Walgreen Member of the Grand
Detour Formation (Templelon and Willman, 1963. p. 85) is
named for the Walgreen estate, on which the type section
(part of Ihe Grand Detour type section) occurs. The Walgreen
Member is 8.3 feet thick in the type section and is generally
5-10 feel thick in the outcrop areas in northern I l l inois and
eastern Missouri Most of it is gray, thin- to medium-bedded,
argillaceous, shaly limestone that contains disseminated fossil
debris and Ihin beds of purplish gray calcarenite. In Ihe south-
ern outcrop area it is brown, thicker bedded, and less argilla-
ceous than in northern Illinois.

Stillman Member—The Stillman Member of the Grand
Detour Formation (Templeton and Willman, 1963, p. 85) is
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named for Stillman's Run. a stream 1.5 miles east of the type
section, which is a quarry just north of Byron, Ogle County
(NE NE SE 30. 25N-IIE), where it is 5.3 feet thick. The
member is 5-8 feel thick in the northern outcrop area, but in
the southern outcrop area it thickens from 5 feet in Calhoun
County :o 64 feet al Cape Girardeau, Missouri. The Stillman
Member consists of dolomite-mottled, lithographic limestone,
or. in places, vuggy, fine- to medium-grained dolomite. It is
generally pure, cherly, fucoidal, and thick bedded or massive.
In the southern area it is divisible into an upper fucoidal unit,
a middle argillaceous to shaly, partly cherty unit, and a basal
calcarenitic fucoidal unit.

Clement Member—The Clement Member of the Grand
Detour Formation (Templelon and Willman. 1963. p. 86) is
named for Clement Station, Ste. Genevieve County. Mis-
souri, wnich is 7 miles norlh of the type section in a ravine
0.5 mile north of the village of Zell (Wi/4 34. 38N-8E),
where il is 13 feet thick. The Clement Member is only 1-4
inches thick where locally present in the northern outcrop
area. Il is 6 feet thick in outcrops near Cape Girardeau. The
Clement consists of purplish gray, medium- to coarse-grained
calcarenite. Where thick il occurs in 2-15 inch beds that are
locally cross bedded. Il grades to calcarenitic limestone in
some areas.

Hely Member—The Hely Member of the Grand Detour
Formation (Templeton and Willman. 1963. p. 86) is named
for Hely s upper quarry on the south side of Cape Girardeau.
Missouri, which, with the adjoining Federal and Marquette
quarries is the type section (NW NE and SE NW 18. 30N-
I4E). It is 3-5 feet thick in the norihern Illinois outcrop area
and 5-8 feet in the norihern part of the southern outcrop area,
bul south of Sle. Genevieve il thickens rapidly, and in the
type section il is 73 feel thick. The Hely Member consists of
argillaceous, lithographic limestone in Ihin to medium beds
with thin shale partings. Much of the member is calcarenitic
or contains thin calcarenile layers. It is locally cherty and
generally not fucoidal.

Victory Member—The Victory Member of the Grand De-
tour Formation (Templelon and Willman, 1963, p. 86) is
named for Ml Victory School. Calhoun County, 4.5 miles
norlh of ihe type section, a quarry north of West Point Land-
ing (SE NE SE 19. 7N-2W), where it is 5.5 feel thick. The
Victory Member is commonly only a foot or less thick in the
northern autcrop area but is 3 feel thick in La Salle Counly,
and in th; southern outcrop area it ranges from 3.5 feet near
St. Louis to 7 feet at Cape Girardeau. The Victory Member is
a distinctive, white to light gray lithographic limestone con-
taining calcile flecks that give it the "bird's-eye" appearance
typical o- limestones equivalent to Platteville limestones in
other reg ons. Many of the calcite flecks are fillings of coral-
liles of Tetradium. The Victory Member is massive to thick
bedded and locally contains a little chert. In northern Illinois
il locally grades lo light gray, while-weathering dolomite, and
it is not as distinctive as il is in the southern area, where it is
the most easily identified member of the Platteville Group.
Although generally absent north of Illinois, beds similar to
the Victory occur in Kentucky, Tennessee, and New York.

Forreston Member—The Forreston Member of the Grand
Detour Formation (Templeton and Willman, 1963, p. 87) is
named for Forreston. Ogle County, which is 7 miles northeast
of the type section, a quarry in Carroll County on the north
side of a ravine I mile norlhwesl of Brookville (NE SE NW
21. 24N-7E). where it is 17.9 fee! thick. The Forreston Mem-
ber is commonly 5-25 feet thick in Ihe northern outcrop area
and in the northern part of the southern outcrop area, but it
thickens southward to 40 feet at Cape Girardeau. Il consists
largely of dolomite-mottled lithographic limestone or fine-
grained dolomile. It is commonly fossiliferous. In many expo-
sures il can be differentiated into three cyclical units, each

consisting of a thin-bedded, shaly unit at the base and a thick-
er bedded, purer unit at the top. The shaly units generally
contain Ihe thickest red-brown shale partings in Ihe Grand De-
tour. The member contains some cherl, and thin beds of cal-
carenite are common. In subsurface in west-central Illinois, a
sandy zone about 5 feet thick is present at or near the base.

Nachusa Formation

The Nachusa Formation (Templeton and Willman.
1963, p. 87), which overlies the Grand Detour Formation,
is named for the village of Nachusa. Lee County The
type section is a quarry on the east edge of Dixon (SE SE
SW 33. 22N-9E), where the Nachusa is 17.8 feet thick.
It is 15-20 feet thick in Ihe northern part of the southern
outcrop area, but south of Ste. Genevieve in Ihe Cape
Girardeau area it thickens rapidly to 75 feet. It thins to
less than 5 feet in subsurface in central western and ex-
treme northwestern Illinois. The Nachusa consists largely
of fine- to medium-grained, vuggy dolomile in northern
Illinois (fig. O-2F) and dolomite-mottled lithographic
limestone in the southern area (fig. O-2D). It is pure to
slightly argillaceous, cherty, fucoidal, and thick bedded
to massive. The weathered surface is deeply etched. In
parts of northern Illinois the Nachusa resembles the do-
lomite of the Galena Group, and in some areas it has
been miscorrelated with the Galena. In the southern oul-
crop area it contains layers of bentonite. calcarenile. and
conglomeratic limestone. A persistent argillaceous and
thin-bedded zone in the Nachusa is used to subdivide the
formation into three members; the Eldena (at the base) is
thick bedded and slightly argillaceous; the Elm is thin
bedded and argillaceous; and the Everett (at the top) is
massive and pure. The Nachusa is moderately fossilifer-
ous; corals, brachiopods, and gastropods are the most
common fossils. In the northern area, the Nachusa is
characterized by the abundance of Foerstephyllum ha/li.
but a few specimens also are found in upper Grand De-
tour strata. Foerstephyllum is present but not common in
the southern outcrop area. The Nachusa has a sharp con-
tact with the overlying Quimbys Mill Formation but a
gradational contact with the Grand Detour below. The
Nachusa is absent in the Mississippi Valley northwest of
Illinois, but it occurs in northern Michigan. It is correlat-
ed with the Chaumont Formation of New York and On-
tario because of striking similarities in fauna and
lithology, with the upper part of the lower member of the
Tyrone Formation in Kentucky, and with the lower mem-
ber of the Carters Limestone in Tennessee.

Eldena Member—The Eldena Member of the Nachusa
Formation (Templeton and Willman, 1963, p. 89) is named
for Eldena, Lee County, 6 miles southeast of the type section
(part of the Nachusa type section), where it is 7.5 feet thick.
It is commonly 5-10 feet thick in the northern outcrop area
and in Calhoun County, bul south of Ihere it thickens to 14
feel in Ste. Genevieve Counly. Missouri, and to 40 feel at
Cape Girardeau, Missouri. It has the typical Nachusa litholo-
gy. except that the lower part has thin partings of blue-gray to
gray-green or brown shale, and it is slightly more argillaceous
than Ihe Everett Member. In the southern area it contains
finely conglomeratic and pseudo-oolitic beds, and a bentonite
as much as 6 inches thick occurs at or near the top. Il is
equivalent to the Leray Member of the Chaumont Formation
in New York.

Elm Member—The Elm Member of the Nachusa Forma-
tion (Templeton and Willman, 1963, p. 89) is named for Elm
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Street in Dixon. Lee County, just southwest of Ihe type sec-
tion (part of the Nachusa type section), where the member is
28 feel thick. Il is widely present, bul it is absent in subsur-
face in western Il l inois. Il is 1-4.5 feel thick in the northern
outcrop area, is 7 feet thick in Calhoun County and near Ste.
Genevieve. Missouri, and it thickens southward to 15 feet at
Cape Girardeau. It consists of argillaceous, gray, cherty do-
lomite or limestone and is mainly nonfucoidal. It is thin bed-
ded and has thin shale partings. It commonly weathers to a
smooth surface, which distinguishes it from the members
above and below thai have pitted surfaces. It is equivalent to
the Glenburnie Member, a similar shaly unit, in the Chau-
mont Formation in New York

Everett Member—The Everett Member of the Nachusa
Formation (Templeton and Willman, 1963. p. 90) is named
for Everett Street in Dixon Lee Counly. near Ihe type section
(part of the Nachusa type section), where Ihe member is 7.5
feel thick It averages about 7 feet thick in the northern out-
crop area, and is commonly about 20 feel thick in the soulh-
ern area. The Everelt has the typical Nachusa lithology,
differ ing from the Eldena Member in being more massive,
very abundantly fucoidal. and generally purer. At Ihe top of
the member Ihere is a distinctive bed of fine-grained, dense
dolomite or limestone 3-8 inches thick that has a smooth,
uni te -weather ing surface and overlies a band of very large
chert nodules. A thin bed of bentonite occurs 8-9 feet below
the top in the southern ouicrop area. The Everett is equivalent
to the Waterlown Member of the Chuumont Formation in
New York .

Quimbys Mill Formation

The Quimbys Mi l l Formation (Agnew and Heyl. 1946.
p 1585) . w h i c h ove r l i e s Ihe Nachusa Format ion , is
named for Quimby's Mill near Etna. Lafayette Counly.
Wisconsin (SE SE 1 ! . I N - l E i (Templeton and Willman,
I''63. p 235). The type section is a small quarry near the
n u l l where the format ion is 12 feet thick. The Quimbys
N u l l is close to 12 feet thick throughout the northern oul-
cr-.ip area in Illinois and 30-35 feet thick in Ihe southern
outcrop area in I l l ino i s and Missouri, but it locally thins
in vjhsurfuce and in Sangamon Counly is only 3 feet
thick In the type area and in a small exposure in extreme
northwestern I l l inois , the Quimbys Mi l l is brown litho-
graphic limestone with brown shale partings Because of
its pronounced conchoidal fracture it is known as the
"Glawock " In the outcrop area in central northern I l l i -
nois, il is light brown, dense, very fine-grained, slightly
argillaceous dolomite that weathers yellow-buff ( f ig .
O-2F) Ii is Ihin to medium bedded and has thin brown
shale partings In the southern outcrop area the formation
is fine-grained lo lithographic limestone, the shale part-
ings are greenish gray, the bedding and weathered sur-
faces are relatively smooth, and it contains some thin
layers of conglomerate, fossil debris, and bentonite. The
Quimbys Mil l Formation is differentiated into three mem-
bers: the Hazel Green (at the base) is thick bedded,
slightly shaly, and weathers white; the . kullsburg is Ihin
bedded and shaly; and Ihe Strawbridge (at the top) is
thick bedded, s l i gh t ly shaly . and f i n e l y fucoidal. The
Quimbys Mill is generally fossiliferous. containing bra-
chiopods (especially Strophomenn). hryozoans. horn cor-
als. I r i l ob i t e s . and the ostracode Eoleperditia. The
Quimbys Mil l has a sharp contact, probably a diastem,
w i t h Ihe underlying Nachusa. and its top is a ferruginous,
pitted surface that is a regional unconformity with low re-
l ie f . The Quimbys M i l l is overlain by Ihe Spechts Ferry

Formation, the basal formation of the Galena Group, in
extreme northwestern Illinois and in Calhoun County, but
the Spechts Ferry thins out eastward and is not present in
the northern outcrop area or in subsurface in eastern Il l i-
nois, where the Guttenberg Formation overlies the Quim-
bys Mill Formation. The Quimbys Mill extends eastward
into Ontario, but it appears to be absent in the New York
section. It is equivalent to the upper member of the Ty-
rone Formation in Kentucky and the upper member of the
Carters Limestone in Tennessee.

Hazel Green Member—The Hazel Green Member of the
Quimbys Mill Formation (Templeton and Willman. 1963. p.
91), the basal member, is named for Hazel Green. Grant
County. Wisconsin, 6 miles southwest of the type section
(part of the Quimbys Mill type section), where the Hazel
Green is 1.7 feet thick. It is as much as 2 5 feel thick in the
norihern ouicrop area in Illinois and 10 feet in the southern
outcrop area at Cape Girardeau. Missouri The Hazel Green
Member consists of lithographic limestone or fine-grained do-
lomile. mainly pure and thick bedded. It has a smooth, light
buff to white, weathered surface. A bentonite at the base near
Cape Girardeau extends as far norlh as Lincoln County.
Missouri.

Shullsburg Member—The Shullsburg Member of the
Quimbys Mill Formation (Templeton and Willman. 1963. p.
92). which overlies the Hazel Green Member, is named for
Shullsburg. Lafayette Counly. Wisconsin. 5 miles east of the
type section (part of Ihe Quimbys Mill type section), where
Ihe Shullsburg is 2.5 feet thick. It is as much as 5 feet thick
in the norihern ouicrop area in Illinois and 7 feet in Calhoun
Counly. but it thickens lo about 20 feet near St Louis and
commonly is about 15 feet thick in outcrops south of there.
The Shullsburg consists of brown to buff , slightly argilla-
ceous, lithographic limestone or fine-grained dolomite. It is
thin to medium bedded, strongly shaly in the north, but only
slightly shaly in the southern outcrop area In Missouri it con-
tains some while, "glassy" beds. In northern Illinois the bed-
ding surfaces al some places ate mud-cracked or ripple-
marked.

Strawbridge Member—The Slrawbridge Member at the
top of Ihe Quimbys Mil l Formation (Templelon and Willman.
1963. p. 92) is named for Strawbridge. Lafayette County,
Wisconsin, 3 miles southwest of the type section (part of Ihe
Quimbys Mill type section), where Ihe Slrawbridge is 7.8 feet
thick. It is about 7 feet thick in the northern ouicrop area in
Illinois and 10-15 feel thick in the southern outcrop area It is
similar in lithology to Ihe Shullsburg Member but is less ar-
gillaceous, generally thicker bedded, and has fewer and th in -
ner shale partings, ll is partly cherty, especially at the lop. in
northern Il l inois. It contains numerous fucoids, which are
scarce in Ihe older members of Ihe fo rma t ion and much
smaller than those in the underlying Nachusa Formation.

Trentonian Stage
The Trentonian Stage (Vanuxem, 1838, p.

257, 276, 283; Kay, 1948, p. 1 4 1 1 ) , named
for Trenton Falls in New York State, is repre-
sented in Illinois by the strata of the Galena
Group. These rocks are present throughout
most of Illinois (fig. O-21). They are correlat-
ed with the type Trentonian of New York on
the bases of both faunal and lithologic simi-
larity (Templeton and Willman, 1963). Tren-
tonian strata are generally fossiliferous and
the fauna contains many forms not found in
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the Blackriveran below or the Cincinnatian
above.

Galena Group

The Galena Group (Hall , 1851, p. 146-148;
Kay, 1935b, p. 289; Templeton and Will-
man, 1963, p. 93) consists of limestone and
dolomite formations overlying the Platteville
Group and underlying the Maquoketa Group
of the Cincinnatian Series. The Galena Group
is named for Galena in Jo Daviess County,
and several sections in the vicinity of Galena
have been designated the type section. Hall
put the base of the Galena in the Decorah
Subgroup, either at the top or the base of the
Guttenberg Formation; Kay raised it to the
top of the Decorah; and Templeton and Will-
man lowered it to the base of the Decorah,
which is the present usage in Illinois. The
Galena Group is present in all of I l l inois (fig.
O-21) except ( I ) the areas where the older
rocks are exposed in central northern Ill inois
and in Calhoun County and (2) an area along
the crest of the La Salle Anticline, largely in
La Salle County, where Galena strata were
eroded before deposition of the Pennsylvanian
rocks. The Galena is extensively exposed in
northern I l l inois ( f ig . O-2B, C), but elsewhere
it crops out only in small areas on anticlinal
structures in Calhoun, Monroe, and Alexander
Counties. The Galena Group is 250-275 feet
th ick in the northern outcrop area, but the up-
per part is truncated by the Cincinnatian Se-
ries in central I l l inois , and south of there the
group is only I(X)-125 feet thick. The group is
div ided into two subgroups ( f i g . O-22)—the
Decorah at the base is a shaly un i t and the
Kimmsuick above it is relatively pure lime-
stone and dolomite. The shaly Dubuque For-
mation, although included as the top of the
Galena Group in northwestern I l l i no i s , is not
included in the Kimmswick Subgroup. The
Galena Group has three major facies ( f i g . O-
23) . A fine-grained limestone facies is present
only in extreme northwestern I l l inois , where
as much as 50 feet of limestone at the base of
the group changes rapidly to dolomite south-
ward and eastward. In most of northern Il-
linois, the group is entirely dolomite.
Southward, the lower part becomes limestone,
and a short distance south of La Salle only
the uppermost part is dolomite. The lower
part is largely coarse calcarenite. overlain by
fine-grained limestone. S t i l l far ther south, the
fine-grained limestone is truncated so that the
group is ent i re ly calcarenite and calcarenitic
limestone. Galena Group strata are generally
fossiliferous ( f i g . O-5), but fossils are poorly

Fig. O-22—Columnar section of the Galena Group (after
Templeton and Willman, 1963).

preserved in the dolomite facies. Receptacu-
lites oweni, an alga (fig. O-5), is perhaps the
most characteristic fossil, but several zones
characterized by abundance of certain species
of brachiopods and bryozoans are persistent
(fig. O-24). The Galena Group is equivalent
to the Trenton Group of New York, the Lex-
ington Limestone of Kentucky, and the Nash-
ville Group of Tennessee.
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Decorah Subgroup

The Decorah Subgroup (Calvin, 1906, p.
84; Kay, I935b, p. 289: Herbert, 1949) con-
sists of the shaly limestone and dolomite for-
mations at the base of the Galena Group. It is
named for exposures at Decorah, Winneshiek
County, Iowa. At Decorah it is called the De-
corah Formation and includes the Spechts Fer-
ry. Guttenberg, and Ion Members. Kay took
the Spechts Ferry out of the Decorah and put
it in the Plat tevi l le , but Herbert showed that
the Spechts Ferry belonged in the Decorah.
Templeton and Willman (1963) removed the
strata equivalent to the Ion from the Decorah
in I l l ino is because they are not shaly. The De-
corah is extensive in I l l inois and is exposed
in central northern and extreme northwestern
I l l i n o i s in a smal l area near West Point
Landing in Calhoun County, and at Valmeyer
in Monroe County. It is 15-30 feet thick in
western I l l inois , but it thins eastward and is
generally only 1-5 feet thick in the central and
eastern parts of the state. The Decorah con-
sists of three formations—the Spechts Ferry
(at the base) is green shale and limestone: the
overlying Kings Lake is largely limestone,
partly silty and sandy: and the Guttenberg (at
the top) is limestone with beds of brown-red
shale. The Kings Lake thins out northward
and is not present in northern Il l inois . Both
the Kings Lake and the Spechts Ferry thin out
eastward, and in central and eastern Illinois
the Decorah consists only of the Guttenberg
Formalion. The Decorah strata in Illinois are
very fossiliferous, containing abundant bryo-
zoans and brachiopods. Refinesquina, Sow-
erbyeila. and Pionodema ( f i g . O-5) are
especially abundant. Decorah strata in Il l inois
correlate wi th the Rockland Formation in New
York, the Curdsville and Logana Members of
the Lexington Limestone in Kentucky, and
the lower part of the Hermitage Limestone in
Tennessee.

Spechts Ferry Formation

The Spechts Ferry Formation ( K a y , 1928, p. 16;
I935b. p. 287) consists of as much as 15 feet of interbed-
ded shale and limestone. It is the basal formation of the
Galena Group, underlying the Kings Lake or Guttenberg
Formations and unconformably overlying various Platte-
v i l l e fo rmat ions . The type section is in a ravine at
Spechts Ferry. Dubuque County. Iowa (SW NW 4, 90N-
2E}. where it is 7.8 feet thick (Agnew et al., 1956, p.
307; Templeton and W i l l m a n , 1963, p. 106). The
Spechts Ferry Formation is exposed in northwestern Ill i-
nois along the Galena River in Jo Daviess County (cen.
34, 29N-IE) and in small areas near West Point Landing
in Calhoun County, and Valmeyer. Monroe County. It is

commonly 5-10 feet thick in wells in western Ill inois but
is absent in the central and eastern parts of the slate.
Limestone is dominant in the south and shale in the
north. Much of the shale is brigh! green, but it is locally
greenish gray and the basal few inches is dark brown.
The formation is characterized by two benloniles and by
the persistence of d is t inc t ive th in beds of dense, f ine-
grained to ear thy limestone, coquinile. and dark purpl ish
gray, coarse-grained calcarenite. It is subdivided into the
Casllewood Member (al the base), which is dominantly
limestone, and the (ilcncoc Member (at the topi , which is
limestone and sha le—in places dominant ly shale. In the
mining d i s t r i c t in nor thwestern I l l i n o i s , i t is called the
"Clay bed." PionoJema subaequju ( f i g . O-5) is abun-
dant in the Spechts Ferry. Other Trentonian fossils are
common, p a r t i c u l a r l y bryozoans (Perry . 1962). The
Spechts Ferry Formation is Ihe Stictopwellu bed of eur l>
reports It rests on a distinctive, pitted, ferruginous, and
phosphatic surface on Ihe top of Ihe Quimbys M i l l For-
mation, and the basal beds locally contain f ragments of
that formation. In northwestern I l l inois , where the Kings
Lake is absent, the Spechts Ferry is overlain by Ihe Gut-
tenberg Formation, the basal beds of which contain phos-
phate nodules. The Spechts Ferry Formation is correlated
with the Selby Member of the Rockland Formalion in
New York and the Curdsvi l le Limestone in Kentucky and
Tennessee.

Castlewood Member—The Castlewood Member of the
Spechls Ferry Formation (Templeton and Wil lman. 1963. p.
107). the basal member, is largely limestone in its type sec-
lion near Castlewood, St. Louis Counly. Missouri (NE SE SE
21. 44N-4E). where il is 6.9 feet thick. Il is a massive bed
3-7 feet thick in the type region, but it is only a few inches to
1.5 feet thick in northwestern I l l inois . The limestone com-
monly overlies a th in benlonite. generally less than an inch
thick, which rests on dark brown shale up to 3 inches th i ck .
The limestone is f ine grained, slightly argillaceous, and more
like limestone beds in the Glencoe Member above than the
pure lithographic limestone of the Plattin below, from which
il is separated by a widespread unconformity. Fossils are not
abundant, but Pionodema subaequata and other Trenloman
fossils are present. It has been called the Lingula elderi bed in
Minnesota, where it is equivalent lo the lower part of the
Carimona Limestone (Weiss. 1955).

Glencoe Member—The Glencoe Member of Ihe Spechts
Ferry Formation (Templelon and Wil lman. 1963, p. 110) .
which overlies the Castlewood Member, is named for Glen-
coe. St. Louis Counly. Missouri, which is 3 miles west of the
type section. Ihe same as that for the Casllewood Member,
where the Glencoe is 5.3 feet thick. Il is commonly 5-8 feet
thick in Ihe area near the Mississippi River, bul it thins to the
easl. The most persistent and thickest Ordovician bentonite.
commonly 1-3 inches thick and locally as much as 8 inches
thick, occurs in the lower part of the Glencoe Member, in-
lerbedded with green, gray, or brown shale. Locally the ben-
lonite is altered to a distinctive, hard, pink bed. which is
almost entirely potash feldspar. The Glencoe is largely green
shale, bul il contains beds of calcarenile. greenish gray argil-
laceous limestone, and dark purplish gray coarse-grained
limestone. Some beds are a coquina of Pionodema subaequa-
ta. In the Upper Mississippi Valley, the trilobite /sore/us gi-
gas (fig. O-5) is common in an argillaceous limestone bed
near the base.

Kings Lake Formation

The Kings Lake Formation (Herbert, 1949; Templeton
and Willman, 1963, p. 110) overlies the Spechts Ferry
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Formation, underlies the Guttenberg Formation, and is
conformable with both. It is named for Kings Lake, a vil-
lage in Lincoln County, Missouri, a mile east of the type
section in the Mississippi River bluffs (SE SE NE 26,
50N-2E), where it is 9.2 feet thick. The Kings Lake For-
malion is exposed in Illinois only near West Point Land-
ing in Calhoun County , but it is widely exposed in
eastern Missouri. It is locally missing on the flanks of the
Ozarks, where it is overlapped by the Dunleith Forma-
tion. It is commonly 5-10 feet thick but is locally as
much as 15 feet thick. It thins out northward and does
not extend to the northern outcrop area of the Decorah.
The Kings Lake Formation consists largely of argilla-
ceous, very silty. dolomitic limestone with a few thin
beds of shale, calcarenite. and bentonite. It locally con-
tains fine sand. It is subdivided into two members. The
Mincke Member, at the base, contains more shale and
calcarenite than the overlying Tyson Member. Many of
the characteristics of the Kings Lake are transitional from
those of the Spechts Ferry to those of the Guttenberg, but
the Kings Lake is more silty and sandy than either of
them. It contains a mixture of Spechts Ferry and Gutten-
berg fossils—the most abundant being Pionodema subae-
quata, Zygospira recurvirostris, and locally Sowerbyella
curdsvillensis (fig O-5). Strata lithologically similar to the
Kings Lake appear to be missing in the New York section
but are widely present in Kentucky in the lower part of
the Logana Formalion and in Tennessee in the Hermitage
Formation.

Mincke Member—The Mincke Member of the Kings
Lake Formalion (Templelon and Willman, 1963. p. I l l ) , the
lower member, is named for Mincke Hollow, a small tribu-
lary of Ihe Meramec Valley in Si. Louis Counly, Missouri.

N

The mouth of the hollow is a quarter of a mile southwest of
the type section, which is in a railroad cut in the Meramec
Valley bluff (near cen. E'/2 SE SE 21. 44N-4E), where the
member is 6.3 feet thick. In Illinois il is exposed only near
West Point Landing, Calhoun County. The Mincke Member
thins northward from the type section to 4.9 feet in the Kings
Lake type section and 3.6 feet at New London, Missouri. The
Mincke Member consists of interbedded 1-5 inch beds of (1)
silty argillaceous limestone that locally contains a small
amount of fine sand, (2) very fossiliferous calcarenile, and
(3) green to brown shale. A bed of yellow bentonite 0.5-2
inches thick is persistent in a bed of brown shale 1-1.5 feet
below the top.

Tyson Member—The Tyson Member of the Kings Lake
Formation (Templelon and Willman. 1963. p. 1 1 1 ) , the upper
member, is named for Tyson Hollow. St. Louis Counly. Mis-
souri, the mouth of which is 0.5 mile northeast of the type
section, the same section as Ihe Mincke type section, where
Ihe Tyson is 7.5 feel thick. It thins northward to 4.3 feet in
the Kings Lake type section and lo 3 9 feet al New London.
Missouri. The Tyson Member is largely dolomitic, silly, ar-
gillaceous limestone thai weathers buff and chalky. It occurs
in medium lo thick beds and contains a few thin beds of buff
to reddish brown shale, coarse calcarenite. and coquinite.

Guttenberg Formation
The Guttenberg Formation (Kay, 1928, p. 16; 1935b,

p. 289) at the lop of the Decorah Subgroup in I l l i -
nois, overlies the Spechts Ferry Formation in northwestern
Illinois and the Kings Lake Formation in the southwestern
part of the state. It is named for Guttenberg, Clayton
County. Iowa, and the type section is in a ravine 0.5 mile
north of the town. It is better exposed in a roadcut on
U.S. Highway 52 on Ihe northwest side of Guttenberg,
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where the formation is 16.5 feet thick (Templeton and
Willman, 1963, p. 236). The Guttenberg Formation is
widely present in Illinois, and it is exposed in the locali-
ties described in the Decorah discussion. It is about 15
feet thick in Ihe northwestern Illinois outcrop area and is
10-15 feet thick in southwestern Illinois. It thins eastward
and is 3-5 feet thick in the outcrop area in central north-
ern Illinois. In subsurface elsewhere it is only 1-3 feet
thick and locally is missing. On the flanks of the Ozarks
it is thinned and cut out in some localities by overlap of
the Dunleith Formation. In the western part of Il l inois,
the Guttenberg consists of thin-bedded, tan, white-weath-
e r ing , very f ine-gra ined limestone interbedded w i t h
brown-red shale. Eastward it grades to brown, white-
weathering, medium-grained, vuggy dolomite containing
thin beds of brown-red shale. The dolomite facies is well
exposed in the central northern outcrop area. The lower
part, which is grayer, more argillaceous, and less shaly
than Ihe upper part, is differentiated as the Garnavillo
Member, and the upper part is the Glenhaven Member. A
thin but widely present bentonite occurs in a shale at the
base of Ihe Glenhaven. In the northwestern Illinois min-
ing district the Guttenberg is locally thinned by solution
of the limestone beds, largely in and close to the ore
bodies, leaving a residue of brown-red shale called the
"oilrock." which is only 2-4 feet thick. The reddish col-
or of the Gultenberg is in part due to the abundance of
minute tesinous particles, probably the spores of algae.
The Guttenberg has an abundant and varied fauna of

brachiopods. bryozoans. mollusks. and. in places, a few
trilobites. Sowerbyella ( f ig . O-5) is most abundant in Ihe
Guttenberg, which includes Ihe Rhinidictya and Cteno-
donta beds of early reports. The Gultenberg Formation is
equivalent to the Napanee Member of the Rockland For-
mation in New York, the upper part of the Logana For-
mation in K e n t u c k y , and the midd le par t of the
Hermitage Formation in Tennessee.

Garnavillo Member—The Garnavillo Member of the Gul-
tenberg Formation (Templelon and Willman. 1963. p. 113) .
the lower member, is named for Garnavillo. Clayton County.
Iowa. 7.5 miles northwest of the type section in the roadcut
of U.S. Highway 52 on Ihe northwest side of Gultenberg (SW
SW 5. 92N-2W). where the member is 1.7 feet thick. The
Garnavillo is present throughout most of the area where Gui-
lenberg strata occur, bul it does not extend as far east as the
overlying Glenhaven Member. It is 2-3 feet thick in south-
western Illinois. It consists of gray lo gray-Ian, while-weath-
ering, argillaceous limestone in medium beds wi th th in gray-
brown shale partings. Phosphatic nodules are widely present
in Ihe lower fool in the northwestern ouicrop area, where ihe
Kings Lake Formalion is missing.

Glenhaven Member—The Glenhaven Member of the Gut-
tenberg Formation (Templeton and Willman, 1963. p. 113).
the upper member, is named for Glenhaven. Grant Counly.
Wisconsin. 2 5 miles northeast of Ihe type section, in the
same exposure as the type section for the Garnavillo Member,
where the Glenhaven is 148 feet thick. The Glenhaven Mem-
ber thins southward from the type area to 10-12 feet in north-
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western Illinois and 7-9 feet in southwestern Illinois. In
northwestern Illinois the Glenhaven is commonly separated
from the overlying Dunleith Formation by a transition zone as
much as a foot thick. The Glenhaven consists of tan, white-
weathering, lithographic to very fine-grained limestone in
beds 1-4 inches thick that are separated by layers of dark
brown-red shale, generally thin but locally as much as 2 inch-
es thick. The lower part is consistently more shaly, thinner
bedded, and has wavier bedding planes than the upper part.
The upper is purer and has more fossil debris and calcarenite
layers. Lenses of chen are widely present in a single layer
1-2 feet above the base of Ihe upper part and are scattered
through the lower foot in the southwestern outcrops. In places
in subsurface the entire formation is cherty. A bentonite bed
up to I inch thick is widely present at the base of the Glen-
haven in both northern and southern outcrop areas.

Kimmswick Subgroup

The Kimmswick Subgroup (Ulrich, 1904,
p. I l l ; Templeton and Willman, 1963, p.
1 1 4 ) consists of the dominantly pure lime-
stone and dolomite formations that compose
the middle part of the Galena Group. It ex-
cludes the shaly strata of the Dubuque Forma-
tion at the top and the shaly formations of the
Decorah Subgroup at the base. It is named for
Kimmswick. Jefferson County, Missouri, and
the type section is in a quarry about a mile
west of Kimmswick on the north side of Rock
Creek just west of the mouth of Black Creek
( a p p r o x i m a t e l y SE NE 18. 42N-6E) . The
Kimmswick Subgroup occurs throughout the
area of the Galena Group. It is about 250 feet
thick in northern I l l ino is , thins rapidly in an
east-west belt through the central part of the
state, and it is only 90-125 feet thick in most
of the southern half of the state. It is domi-
nant ly limestone in the southern two-thirds of
the state and dolomite north of there. It is
subdivided into the basal Dunleith Formation,
which contains some argillaceous beds and is
medium bedded and generally cherty. and the
Wise Lake Formation, which is pure, mas-
sive, and not cherty. Only the Dunlei th For-
m a t i o n is present in the K i m m s w i c k type
locality because the Wise Lake is truncated by
the C i n c i n n a t i a n Series sou th of the be l t
through the central part of the state where the
Galena Group thins.

Dunleith Formation
The Dunleith Formation (Templeton and Wi l lman ,

1963, p. 114). which overlies Ihe Gutlenberg Formation
and underlies Ihe Wise Lake Formalion in the Galena
Group, is named for Dunleith Township. Jo Daviess
County. The type section is an exposure in the Mississip-
pi River b lu f f s on the north side of East Dubuque (SE 19,
29N-2W). where the formation is 132 feet thick, includ-
ing the unexposed lower 20 feet ( f i g O-2B). The type
section for the lowest strata (Ihe Si. James and Buckhorn
Members) is at Buena Visia. Stephenson County. The

Dunleith Formation is exposed ( f ig . O-2C) in most of the
area described in the discussion of the Galena Group.
It is commonly 120-125 feet thick in the northern outcrop
area and is 135 feet thick near New London, Missouri.
where it is overlain by the Wise Lake Formation. South
of New London, where the Wise Lake and upper Dun-
leith beds are missing, the formation is only about 100
feet thick. At East Dubuque the lower 27 feet is dolo-
mite-mottled lithographic limestone and the upper 85 feet
is dolomite. South and east of there, the limestone is pro-
gressively replaced by dolomite from the top down, and
at Galena and farther east the formation is all dolomite,
except for local areas such as north of Morris, Grundy
County, in which it is dolomite-mottled limestone. In
northwestern Illinois the Dunleith consists of alternating
pure and argillaceous units The pure units are medium to
thick bedded and vuggy and the argillaceous unils thin to
medium bedded and dense. Chert nodules are common,
particularly in the argillaceous units . The formation is
subdivided into 10 conformable members, most of them
consisting of a pure uni t overlain by a thinner argilla-
ceous uni t . The Buckhorn (al the base) is overlain by the
St. James, Beecher. Eagle Point, Fairplay. Mortimer. Ri-
voli, Sherwood, Wall, and Wyota Members. In Illinois
the upper six members are recognized only in the north-
ern dolomite and limestone facies. The argillaceous con-
tent decreases eastward and southward, and the member
differentiation is less useful in the central northern out-
crop area, although most of the members can be identi-
fied by such minor characteristics as abundance and types
of chert, persistent thin benlonite beds, corrosion zones,
fucoidal zones, and common fossils. In subsurface in
northeastern Illinois the formation is even purer, contains
little or no chert, and its members have not been differen-
tiated (Buschbach. 1964). The southern limestone facies
occurs throughout central and southern I l l inois bul is ex-
posed only at Lowell, La Salle Counly. at Valmeyer.
Monroe County, and near West Point Landing. Calhoun
Counly. The lower four members are recognizable in the
outcrops hut rarely in subsurface. The overlying part of
the Dunleith is divided into only two members, a lower
massive calcarenite (Moredock Member) and an upper
cherty. thin- to medium-bedded, calcarenilic limestone
(New London Member). The Dunleith is sparsely fossili-
ferous in Ihe dolomite facies. although Paucicrura \Dal-
manella], Prasopora. and Receptaculites ( f i g . O-5)
characterize certain zones. Bryozoans and crinoidal debris
are particularly abundant in the southern limestone facies.
The Dunleith Formation is called the "Drab" in the lead-
zinc district, and it is equivalent to the upper part of the
Decorah Shale and the lower part of the Prosser Lime-
stone in the Mississippi Valley north of Illinois, lo the
Jessamine. Benson, and Brannon Members of the Lexing-
ton Limestone in Kentucky, to the upper part of the Her-
mitage and most of the Bigby-Cannon Formations in
Tennessee, and to the Kirkfield Formation, the Sherman
Fall Formation, and the Rust Member of the Coburg For-
mation in New York.

Buckhorn Member—The Buckhorn Member of Ihe Dun-
leilh Formalion (Templeton and Willman, 1963, p. 119), Ihe
basal member, is named for Buckhorn Corners, Stephenson
Counly. 2 miles easl of the type section in a quarry al Buena
Visia (NW SW NE 15, 28N-7E), where the member is 8.3
feel thick. Il is commonly 5-8 feel thick but is generally ab-
sent in southwestern Illinois, where it is overlapped by the St.
James Member. The Buckhorn consists of argillaceous, medi-
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um lo coarse, blue-gray dolomite heavily speckled with black,
parliculaily al the top. It contains green shale partings and in
Ihe northwestern area is slightly sandy. It locally contains
several very thin layers of bentonite. Pauc/crura [Da/mane//a]
rogala is especially common. The Buckhorn is called Ihe
"Blue" in the lead-zinc district. With the overlying St. James
Member, it is equivalent lo the Ion Member at the top of the
Decorah in the region northwest of Illinois.

St. James Member—The St. James Member of the Dun-
leith Fornation (Templelon and Willman, 1963, p. 119),
which overlies the Buckhorn Member, is named for St. James
Cemetery in Stephenson Counly. 3 miles northwest of the
type section, in the same exposure as the Buckhorn type sec-
tion, where the Si. James is 13.3 feet thick. It is called the
"Gray" in the lead-zinc district. The St. James Member
commonly is about 14 feet Ihick in the dolomite facies in
northern Illinois and 8-12 feet thick in the southern limestone
facies. In northern Illinois it is light tan, pure, medium-bed-
ded, vuggy dolomite, but thin green shale partings are com-
mon in the upper 2-4 feet. It has black speckles but not as
many as Ihe Buckhorn. Prasopora simulatrix (fig. O-5) is
common in the upper few inches in the extreme northwestern
part of the stale but has been found eastward only as far as
Rockford, where it is rare. In the southern area the St. James
is a coarse-grained, gray to brown, faintly gray-speckled cal-
carenite that locally has a few inches of conglomerate at Ihe
base.

Beechvr Member—The Beecher Member of the Dunleith
Formalion (Templeton and Willman, 1963. p. 120) overlies
the St. James Member and is named for Beecher Street in
East Dubuque, Jo Daviess County, which is near the type
section (part of Ihe Dunleith type section), where the member
is 6.3 feet thick. It commonly is about 8 feet thick in the
northern outcrop area and 12 feet in the southern area. In the
type section Ihe Beecher is lithographic to fine-grained, do-
lomite-mottled limestone, typical of the northern limestone fa-
cies. but in most of northern Illinois it is relatively pure,
noncherly, mainly massive, vuggy dolomite. High purity and
massivensss differentiate it from the cherty Eagle Point Mem-
ber above and the more argillaceous St. James below. In the
southern limestone facies it is coarse-grained, gray to pink,
almost wholly massive, pure calcarenite.

Eagle Point Member—The Eagle Point Member of the
Dunleith Formation (Templeton and Willman. 1963, p. 120)
overlies the Beecher Member and is named for Eagle Point, a
prominent bluff on the west side of the Mississippi Valley in
Dubuque Counly. Iowa, 2 miles north of the type section
(part of Ihe Dunleith type section), where the member is 11.8
feet thick. It is commonly 12-18 feet thick in the northern
outcrop trea and 9-10 feet in Ihe southern area. It is charac-
terized by well defined bands of chert nodules. It consists of
slightly argillaceous dolomite-mottled limestone in the type
section, bul it is dolomite in mosl of northern Illinois. In the
southern outcrop area it is calcarenite containing bands of
chert, is finer grained, denser, and more argillaceous than the
members above and below.

Fairplay Member—The Fairplay Member of the Dunleith
Formalion (Templeton and Willman, 1963, p. 121) overlies
the Eagle Point Member, and is named for the town of Fair-
play, Grant County, Wisconsin. 6 miles northeast of the type
section (part of the Dunleith type section), where the member
is 19.8 feet Ihick. It is commonly 14-20 feet thick. In the
type section il consists of relatively pure, lithographic lime-
stone and is the lop of the northern limestone facies. It is
largely free of chert, but scattered nodules appear locally.
The upper 1-3 feet is persistently argillaceous or shaly. Re-
ceptaculites oweni is common in many beds, and the Fairplay
is Ihe Lower Receptaculites Zone. These characteristics ex-
lend into the northern dolomite facies, but the member is not
different aled in the southern limestone facies.

Mortimer Member—The Mortimer Member of the Dun-
leith Formation (Templeton and Willman, 1963, p. 1 2 1 ) over-
lies Ihe Fairplay Member and is named for Mortimer Street
in East Dubuque. Jo Daviess County, near the type section
(part of ihe Dunleilh type section) (fig. O-2B). where the
member is 1 1 . 3 feet Ihick. Il is commonly 10-13 feet thick. It
consists of thick-bedded vuggy dolomile that contains bands
of large while chert nodules Its purity is between that of the
pure Fairplay Member below and Ihe argillaceous Rivoli
above. Il has a 2.2-fool argillaceous zone at the top in the
type section, which thins lo 5-6 inches in Ihe Dixon and
Rockford areas. It contains a few dense argillaceous beds.
Thin lenses of benlonile occur along a prominent bedding
plane al Ihe top.

Rivoli Member—The Rivoli Member of Ihe Dunleith For-
malion (Templelon and Willman, 1963. p. 122) overlies the
Mortimer Member and is named for Rivoli Street in Easl Du-
buque. Jo Daviess County, near the type section (part of the
Dunleith type section) (f ig. O-2B), where the member is 19
feel thick. The Rivoli Member thins eastward from the type
section and is 13 feet thick in central northern Illinois. It is
the most argillaceous of Ihe DunJeith members. The upper 5
feel is a persistent argillaceous zone that is very cherty in the
type section. The lower 5-6 feet contains bands of large cherl
nodules. Corrosion surfaces are strongly developed in ihe Ri-
voli. Thin lenses of bentonite are locally present al or near
Ihe top and probably occur at other horizons, especially along
sharp reentrants. Receptaculites oweni is abundant in upper
Rivoli strata and the overlying Sherwood Member—the Mid-
dle Receptaculiles Zone.

Sherwood Member—The Sherwood Member of the Dun-
leith Formation (Templeton and Willman. 1963. p. 123) over-
lies the Rivoli Member and is named for Sherwood Street in
East Dubuque, Jo Daviess County, near the type section (par!
of the Dunleith type section) ( f ig . O-2B). where the Sher-
wood is 13.6 feet Ihick. The Sherwood Member is 10 feet
thick in central northern Illinois. It consists of relatively pure,
vuggy dolomite with a strong argillaceous zone in the top 3.6
feel in the type section. Cherl is erratic in occurrence, except
for an almost continuous bed of chert just above Ihe base in
some areas. One of the most persistent bentonites, as much as
3 inches thick, occurs about 3 feet above the base, and anoth-
er occurs locally at the base of the upper argillaceous zone.

Wall Member—The Wall Member of the Dunleilh Forma-
tion (Templeton and Willman, 1963, p. 123) overlies the
Sherwood Member and is named for Wall Street in East Du-
buque, Jo Daviess Counly, near the type section (part of the
Dunleith type section) (fig. O-2B), where the Wall is 9.7 feet
thick. The Wall Member is commonly 10-12 feet thick. It is
less argillaceous than the Sherwood below and more argilla-
ceous than the Wyota above. The argillaceous zone at the top
is not prominent, but Ihe upper 1-3 feet commonly has more
argillaceous mottling and thin, wavy shale partings than the
beds below. A widespread bentonite bed as much as 4 inches
thick occurs near the middle of the member. Chert nodules
are common, and the beds above the bentonile are more cher-
ty than those below.

Wyota. Member—The Wyota Member of the Dunleith
Formation (Templeton and Willman, 1963, p. 124), the up-
permost member in northern Illinois, overlies the Wall Mem-
ber, and is named for Wyota Street in East Dubuque, Jo
Daviess County, near the type section (part of the Dunleith
type section) (fig. O-2B), where the Wyota is 19.9 feet thick.
The Wyota Member is commonly 18-20 feet thick. Most of il
is purer than Ihe Wall but less pure than the overlying Sinsi-
nawa Member of the Wise Lake Formation. It is character-
ized by the persistence of thin beds with argillaceous flecks,
particularly in the upper 10 feet, and by abundant chert nod-
ules in well defined bands. The upper 2-4 feet is slightly ar-
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TO:
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SUBJECT:

ILLINOIS ENVIRONMENTAL PROTECTION AGENCY
1021 North Grand Avenue East, P.O. Box 19276, Springfield, Illinois 62794-9276 Mary A. Cade, Director

f\ £L"lM E M O R A N D U M

March 9, 1998

Pete Sorenson

Chris Bridges.

Katalyst Method Detection Limits for EPA 524.2

Enclosed are Kataiyst Analytical Technology method detection limits (MDL) for EPA 524.2 from
1993, 1994 and 1995. These MDLs were used during the analysis of the Evergreen Manor
samples. Please note that during the time frame when the Evergreen Manor samples were
analyzed the laboratory's name was Environmental Science and Engineering, however, since then
the laboratory's name changed to QST and then to Katalyst Analytical Technology.

Printed on Recycled Paper
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Analyt*

1 , 2-D luh loroben i ar.e-D4

Chloraae thane
Vinyl chlorida
BreMoruthane
ChloroatKdBB
Trlchlaroi luoxamcehui a
l.l-Dlcklorsathena
Dlch 1 crone t h arc
t-1, J-DichloioetliBna
1, 1-Dichlcraethana
2,2-DJchlorop ropinp
c-1, 2-DlchloioQt>ene
Brcmochlox oaa t haa e
ChlocofDin
1,1, l-TricKloraathanfl
Carbon tetrachlocldo
1, 1-Dlch Xoropropena
Benzene
1,2-Dlchloroa thane
Trlchloroether.e

olfaroii.caet ban a
Bromocilch J DC onetTl one
c-lj J-Dlchloropropene
rolesne
C—l/ 3-Dlchloiopropana
1,1,2-Irichlcroethana
tetrachlczaethanc

DlbrcnochJorciiBtliaaa
1,2 -Dlbrcraoa than*
Chlaiobsnzene

Bthyltenrona

o-Xylana
Btyrane
ErD.-Dforr
Bta-cteorena
E-Prepyibenzene
1,2,3-lclchlcrDprapajia
1/1, 2,2-TeCtachlclOithafta
I a opxapy it e a z ene
2-Chlototal'Jane
4-C^ilaratol'jana
'., 3. S-Trlmathylbanzene
c-U-jtylbeniene '
1. 2 , <-TrJjne;hy Ibcnzetie
aac-Bui: y Jien ze na
If 3~[>Lchlori>beft£ene

An't Added
Jug/II

l.OOC
0.50C
0.500
0.500
0.50C
0.50C
0.500
0.50C
0.50Q
0.500
0.500
0.500
O.SOO
6. 500
D.500
D-500
D.500
D.5QO
D.SOO
t.500
41.500
t .SDO
«.50Q
C.500
f .500
{.500
C.SDQ
D.SOO
D.50Q
C.50Q
D.SOQ
C.500
D.SOO
t.500
I-.5DO
1.000
€.500
C.50Q
C.SDO
C.50Q
0.500
0.500
0.500
0.50D
f l . E D O
0.500
0.590
0. 500
0.500
0.500

16 I* Iwazaga t7rue STD (•»£. IR50

0.500

0.64)
0.414
0.492
0.541
0.446
0.541
0.561
0.461
0.506
0.476
0.524
C - 4 3 J
0.521
0.531
0.614
0.535
0.50$
0.5U
0.504
0.594
0.491
o.sie
0.514
0.534
0.41S
0.451
0.393
0.431
D.44I
0.501
0.464
0.44<
0.423
0.451
0.461
1.115
0.561
0.394
0.3E2
0.423
C.318
o.sia
0.515
0 . 3 B 7
0.442
C.425
C.446
0.364
C.522
C.418
0.479

0.75<
0.453
0.637
0.559
0. £09
a. 437
0. 495
0. 505
0.524
0.434
0.526
0.429
0.493
0.513
0. £05
0.561
0.534
a.su
0.484
0.539
0.503
0.521
0.541
0.534
0.402
0.421
0. 361
0.5SO
0.38)
0.490
0.480
0.451
0.414
0.412
D.423
1.104
0.552
0.105
0.364
0.404
0.377
0.578
O.S09
0.371
0.118
D.146
0.405
0.368
0.519
0.108
0.496

0.617
0.403
0.491
0.556
0.477
0.370
0.527
0.489
0.594
0.510
0.519
0.431
0.529
0.494
0.6)6
0.5)5
0.511
0.521
0.536
O.C25
0.529
0.569
0.5&1
0.511
0.414
0.436
D.J11
0.515
0.450
0.519
O.iOB
0.465
0.410
0.420
0.433
1.104

..529

.389

.492

.439

.374

.611

.435
0.359
0.405
0.426
0.441
0.355
0.470
0.397
0.469

0.115
0.418
O.i«l
0.408
0.311
0.400
0.443
0.419
0.576
O.ill
0.595
0.451
0.525
0.577
0.577
0.594
0.534
0.560
0.537
0.607
O.SOO
0.591
0.610
0.625
0.389
0.421
0.408
O.S82
0.405
0.540
0.494
0.465
0.425
0.460
0.442
1.106
D.499
D.3B5
0.4B2
D.<0»
0.367
D.514
D.532
D.35S
D.m
D.407
J.<52
3.355
0.493
3.382
0.472

0.663
0.446
0.445
0.461
0.616
0.46D
O.COO
0.531
0.5Z5
0.5D7
0.445
0.417
0.523
0.489
0.512
D.544
o.ssa
0.530
D.M 6
D.S27
0.489
0.507
0.418
0.4*5
0.312
D.402
0.219
3.399
0.439
3.406
0.373
0.340
0.360
0.338
0.359
0.999
0.470
0.331
0.334
0.335
0. 169
0.355
0.4U
O.JSO
0.386
0.357
0.438
0.3*0
0.453
0.410
0.435

o.ns
0.331
O.S46
0.454
0.401
0.40«
0.434
0.466
0.618
0.503
0.513
0.406
0.523
0.527
0.560
0.493
0.496
0.521
0.528
0.569
0.535
0.552
0.583
a. 580
0.363
0.398
0.338
0.495
0.41?
0. 464
0 .4B1
0.427
D.3B»
D. 441
0.409
1.04»
0.513
D.393
0.402
0.415
D.376
0.499
0.461
0.334
0.396
0.359
0.413
0.320
0.460
0.370
0.481

0.756
0.463
0.366
0.531
0.431
0.443
0.429
0.415
0.584
0.50E
O.SSC
0.345
0.491
0.559
0.60 B
0.522
0.501
0.412
0.590
0.555
0.463
0.544
O.«13
0.547
0.331
0.360
0.377
0.518
0.386
0.468
0.433
0.411
0.356
0.433
0.368
0.93S
C.426
C.3C3
C.412
C.3I1
0.336
0.536
0.488
0.326
0.388
0.392
0.402
0.322
0.432
0.364
8.470

0. J75
0.118
0.509
0.502
0.432
0.144
0.507
0.490
0.561
O.SOO
0.556
0.431
o.sn
0.52*
0.593
0.53ft
0.520
0.51ft
0.528

.565

.500

.547

.561

.552

.356
0.414
0.363
0.500
0.416

.485

.462

.429

.3S1

.422
0.414
1.0J9
0.5C8
0.310
0.414
0.4C1
0.361
0.524
0.479
0.354
0.409
0.402
0.428
0.349
0.479
0.392
0.473

71 .509
33.634

101.897
100.463
96.311
68.760

101. 3«3
9I.O«3

112.246
99.963

111.197
86.214

103.343
105.577
lit. 611
101.629
103.911
103.689
105.540
111.063

59.900
1M.3J7
112.189
110.443
15.Z31
62.863
12.509
19.903
83.694
96.989
92.369
15.820
19.317
14.426
12.103

105. t69
101.591

76.054
12.760
80.16*
73.620

104.871
15.803
70.851
81.823
80.314
85.631
69.649
J5.837
78.497
M.534

D.OS9
0.045
0.089
0.059
0.094
0.059
0.064
0.022
0.042
0.013
0.027
0.046
O.OlS
0.033
0.023
0.033
0.020
0.026
0.034
0.056
0.021
0.027
0.0£7
0.050
0.040
0.031
0.043
0.063
0.027
0.044
0.046
0.044
0.029
0.041
0.038
O.D<»
O.D49
O.C25
O.D64
O.C34
0.015
0.084
0.044
• .021
0.021
0.034
0.021
0.020
0.035
0.021
0.019

0.186
0.140
0.279
0.186
0.295
0.184
0.201
O.C69
0.132
O.C42
O.C85
0.145
0.047
0.103
0.072
0.105
0.064
0.082
0.105
0.176
0.065
0.086
0.210
0.15B
0.125
0.098
0.135
0.198
0.086
0.139
0.144
0.138
0.091
0.128
0.119
0.217
0.153
O.D73
0.201
D.107
D.046
D.265
0.140
D.065
D.066
0.103
0.065
0.062
0.109
0.066
0.060

1.625
10.667
11.421
11.776
1».508
13.203
12.617

4.443
1.501

.660

.847
1 .117

.919

.184

.857

.203

.912
S.004
(.354
9.550
4.154
4.985

11.930
4.094

10.576
7.547

11.664
12.589
1.501
9.125
9.920

10.197
7.320
9. (44
9.156
6.520
9.5(2
6.611

15.491
8.513
3.990

16.067
9.215
5.832
5.100
S.S46
4.865
S.645
1.216
5.313
4.059



o
o

Analyt*
1* 4-Di£hlarabBozana
p-IsoprapyLtoluana

n-But/Lbonzcne
1, 2-Dibramo-3-chlarcpropan8
l.?,4~Trlc'nlorQbanzan»
Naphthalene
HEKachlarobutadiena
1. 2, 3-TrlcnlorDbcnzcna
Era<nof:uoraianzen£
total Trlhalanethanes

tot. Added
0.500
0.500
O.bOO
0.5DO
0.500
0.500
0.500
0.500
0.500
1.000
2 . 0 Q D

41
0.504
0.361
0.464
0.428
0.470
0.414
0.593
0.388
O.S16
0.111
L.J14

12
0.465
0.363
0.444
0.416
D.46B
0.439
0.565
0.416
0.443
O.ID6
1.983

42
0.490
0.354
0.492
0.394
0.440
0.429
0.645
0.403
0.440
0.18S
2.191

H
0.500
0.350
0.405
0.401
0.510
0.416
0.564
0.411
0.456
0.7S4
2.17B

45
0.415
0.354
0.377
0.429
0.501
0.353
0.435
0.41A
0.363
0.115
1.144

46
0.461
0.399
0.435
0.362
0.411
0.412
0.471
0.409
0.454
0-.7S6
2.023

n 1
0.476
0.335
0.421
0.385
0.414
0.414
0.512
0.42J
0.463
0.115
2. 050

Ivarsge
0.416
0.3S9
0.434
0 . 4 D 5
0.460
0 .420
0.541
0.410
0.445
0.165
2.02L

4 True
95.169
11.814
86.734
80.989
92.006
83.920

108.117
82.083
88.991
16.481

101.065

STD
0.030
0.020
0.038
0.020
0.038
O.C36
0.073
0.013
0.045
0.039
0.151

HDL
0.095
0.062
9.120
0.062
0.120
O . I K
0,228
0.04.0
0.143
0,133
0.475

tRSO
6.32?
b.497
6.719
1.834
6.216
6.616

15.443
3.13S

10.218
5.119
1.471
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Initial Demonstration of Capability - Kethod 524.2
Inacrumant ID#; Extre1 16

It, 1993

Analytct

1, 2-Di:hlocchensette-D4

ChloEanathana
Vinyl chlorlda
Srornorja thane
Chlnrse thane
Tri ch lore flu oxonethen e
1 , 1-0 Ich 1 orc.ethor.B
Dlchlotcxetkana
t-lj 2-Dlchloroethane
1,1-Oichloroethaiia
2, 2-DlDblotop.ropaj}e
c-1 , 2-Djchloroethene
tiara chlorone th ana
ChlcEOEorxi
3,1,1-TrJchloroelhane
Carbon tstrachloride
1 1 1-DlchJ. aropropene
Ben z aaa
1, 2-Dlc)iloro«ehan«
Tri ch lor DBS tone
1 , 2-D IchJ. Dropxopsjio

8 roro dich lo com ethane
c-1 , 3-Dichloropropune
Toluene
t-1 , 3-Dlchioropropene
)il.2-TclcMoroathan«
7et ra ch lore ethene
3 , 3-Dlch loropropatie
Dlbicfflochlo mmetlian e
1, Z-Clbconoetbane
1, 1, 1, 2-Tatrsc'llixroethari*
Ethyl ban? ar.a
n.p-Xylenea
c-Xylene
Brcpafom
JlnaiytB
Bronabenznta

fm't kddad 4<4 15 <6 il IB Avaraga % Trua STD % BSD

1.
0.
0.
0.
c.
c.
0.
0,
c.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1,
0.
0.

JVrot.
0.

000
500
500
500
500
SOO
5CO
500
sao
SCO
500
SCO
SCO
500
500
500
500
50C
500
JOO
oOO
500
5DO
500
500
500
50D
500
500
500'
500
500
500
500
000
500
500
Added
500

a. (ii
0.403
0.197
0.556
0.411
a. 310
0.527
0.169
0.594
0.510
0.519
0.131
0.529
0.494
0.616
0.515
0.517
0.521
0.536
0.625
0.529
0.569
0.581
0.5'Sl
0.414
0.436
D.3T7
0.515
0.450
0.519
0. 5 08
0.465
O.{20
0.433
1.104
a. .$29
a. 4 92
13
0.439

0.115
0.418
0.581
O . A O B
0.3B1
0.400
0.493
0.479
O.S76
O.S11
O.S95
0.4S1
O.S2S
0.577
0.577
0.594
0.534
0.560
0.531
0.687
0.500
0.591
0.610
0.625
0.389
0.421
0.406
0.582
0.405
0.540
0.494
0.465
0.460
0.442
1.106
0.499
0.482
H
0.4C9

0.663
0.446
0.445
0.461
0.616
0.460
0.600
O.S31
0.525
0.501
0.545
0.471
0.523
0.1B6
0.572
0.544
9.550
0.530
0.516
J.527
5.439
0.501
0.418
0.465
•1.312
0.402
5.279
J.J99
J.439
1.406
3.373
3.340
3.338
0.359
9.999
3.470
D.334
(>
D.335

0.779
0.331
3.546
D.454
D.407
0.436
0.434
D . 4 E 6
0.618
D.503
0.573
0.436
0.523
0.521
0.560
0.493
0.496
0. 521
0.528
0.569
0.515
0.552
Q. 583
0.580
0.363
0.398
0. 338
0.495
a. 412
0.464
0.481
0.421
0. 441
0. 409
1.048
0.513
0.402
<6
0.415

0.158 C
0.163 (
0.368 (
0.531 C
0.137
0.143
0.129
0.175
0.58-1
0.506
0.550
Q. 345
0. 197

.559

.608

.522

.501

.472

.590

.555
€.463
C.544
t.613
C.S47
C.338
€.360
C.377
0.518
C.3B6
0.468
C.433
0.411
0.433
S.368
0.935
D.426
C.462
17
D.3BL

».766
>.412
>.481
>.48J
.463
.416
.491
.488
.379
.305
.568
.422
.519
.529
.586
.534
.520
.521
.541
.592
.499
.552
.561
.560
.363
.103
-3i6
.502
.419
.479
-4i8
.422
.418
.402
.038
.437
.434

1.396

76
12
97
96
92
S3
99
91

115
1G1
113

64
1D3
105
111
10*
103
104
101
in

M
110
112
111

J2
60
11

104
63
55
n
64
63
60

103
51
e<

19

.626

.436

.488

.604

.664

.112

.364

.628

.880

.480

.648

.368

.876

.788

.288

.728

.936
.116
.264
.484
.844
.492
.224
.916
.656
.660
.120
.360
.720
.864
.548
.300
.660
.424
.834
.468
.824

.136

0.0*3
0.051
0.064
O . O E O
0.092
0.036
0.011
0.026
0.034
0.003
0.021
0.050
0.013
0.039
0.024
0.038
0.023
0.031
0.029
0.064
0.025
0.031
0.081
0.060
0.040
0.029
0.050
0.066
0.026
0.053
0.055
0.051
0.047
0.037
0.013
0.041
0.0(6

0.040

8.202
12.451
17.267
12.399
19.922

8.592
14.281

S.236
5.926
0.591
3.651

11.905
2.491
7.353
4.120
1.196
4.36B
6.033
5.310

10.145
5.076
5.613

14.504
10.641
11.107
7.111

13.996
13.154
6.200

10.955
12.0b6
12.135
11.298
9.317
7.023
8.328

15.205

10.859



!

n-Prspylcenzene
1, 2, J-TrliChloiopropano
I, l,2,2-~atrachloro5tiane
IiopropylbenzanB
2-Ctilorotoluans
•1-ChlorDtclusne
1,3,5-TrirethylbenzBM
t-Butylbanzane
1,2,4-TrirHtbylbanzena

l,3-3lchloiobenz»nB
1,4-Dlchlciobenzenn
p-lsapzopyltoluanc
1,1-Olchlaiobenzene
n-Buty)b«dZBna
l,2-Dlbror.i>-3-chloiDpiopa*e
l,;,4-7richlorobenzeDe
Naphthalene

l,2,3-7rlchlocobar.zBO»
BroaDfluorobenzene
Total 7rihalon»thanai

11, 1593
Instrument ID*: Xxtral 4><

Chlar oben lene
ScyjBrie

0.503
0.503
0.503
0.503
0.50D
D.50D
0.500
Q.SOD
O.SOO
fl.SOD
0.508
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
1.000
2.001

0 . 500
0.500

t.374,
D.6H
D.435
0.358
0.4C5
D.426
P. 441
0.3S5
0.470
D.397
0.469
D.49C
0.354
0.492
0.394
0.440
0.429
0.645
0.403
0.440
0.785
fr.197

0.52B
0.490

0
0

.367

.514
0.532
0
D
0
0

.355

.428

.407

.452
0.356
0
0
0
0
0
0
0
0
0
0
a
a
0
2

a
0

.4»8
.382
.472
.500
.350
.403
.401
.510
.116
.5G4
.111
.456
.764
.17B

.399

.417

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

.369

.355

.415

.350

.386

.357

.438

.360

.453

.410

.435

.415

.354

.377

.429

.501

.353
0.435
0
«
0
I

«
0

.41ft

.353

.715

.744

.372

.319

0.316
0.499
0.441
0.334
Q. 398
0. 359
0.413
0.320
0.4(0
C.370
C . 4 B 7
0.481
C.399
0.435
0.362
0,417
0.412
0.4H
0.409
0 .434
0.758
2.023

0.311
0.440

0.336
0.536
0.488
0.326
0.318
0.392
0.402
0.322
0.432
0.3*4
0.470
0.476
0.335
0.421
0.3*5
0.414
0.414
0.512
0.429
0.463
0.715
2-OiO

hvarage 4
0.419
0.434

0.364
0.503
0.466
0.345
0.401
0.38B
0.429
0.343
0.463
0.384
0.467
0.472
0.359
0.426
0.398
0.457
0.405
0.525
0.414
0.431
0.741
2.038

True
83.800
66.790

12.G64
100.609
93.340
61.904
6Q.1B4
17.588
BS.E4J
68.516
92.524
11.692
93.344
94.480
11.100
B&.144
79.624
91.309
80.949

105.015
82.180
BC.224
14.742

101.920

STD
D.073
D.043

0.
a.
0.
D.
a.
0.
0.
0.
0.
0.
n.
0.
0.
0.
a.
0.
0.
0.
a.
0.
0.
a.

IHSD
n.
9.

016
093
017
014
017
030
021
02D
024
019
019
033
024
043
019
046
029
OB2
010
040
031
m

S3B
893

« . 4.3 j
L8.493
10.027
4.030
4.219
7.733
4.831
5.731
5.25i
4.92?
4.088
7.079
6.726

10.095
t.707

10.007
7.286

15.613
2.393
9.215
4.11?
8.901

a>
to
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o
n
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n
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Environmental Science & Engineering, Inc.
Peorta, IL - Laboratory
Method Detectfan Limits - Method 524.2
Irstrunfrnt ID#: Extrel #6
F,ebrjjery:.Z5,-s1?94

Analyte

1,2-Dichlarobcnzene-D4
DichlorodffLuoromothane
ChlcrometNene
Vinyl chloride
Bromomethane
Chloroethane
TrtcMorof lucromethane
1,1-Dichtoroethene
Dichlorcracthane
t-l^-OFchloroethene
1,1-OjdiLoroethfine
2,2-Oidiloropropene
c-1,2-I>f chloroethcr«
Broirochjlorwiethene
Chloroform
1,1.1-IYichLorD«thBne
Carbon tetrachloride
1,1-Dtchloropropene
Bentens
1,2-Oichl.Droethane
Trichlarnethenr
1,2-D!chI orc propane
Dibronanethar.e
fironiodicM orcnethare
c-1,3-01chloropropene
Toluene
t-1,3-Dichloropropene
1,1,2-rrichloroetSene
TetracMoroethene
1,3-DIchlorcpropane
DibrcnaehlaraTethane
1,2-D ibroroe thane
Chlorobenzene
1,1,1,2-Telrachl.oroethane
Ethylbenrene
!ti,p-Xylenes
o-Xyl*ne
styr«ne
Bronofonr
Bromcbenzsne
n-Prcpyl benzene
1,2,3-Trichloropropane
1,1,2,Z-TetrachLoroethane
Isopropylbetuerie
2-CKlorotoluene
4-Chlorotoluene
1,3,5- Irfirethyl benzene

AiKt Added
(ug/L)

1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.9000
1.0000
I.0000
1.0000
1.3000
I.0000
1.0000
t.OOQO
1.0000
1.0000
1.0000
1.0000
l.OOOD
1.5000
1.0000
0.5000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
2.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

#9 Average XTrue Std KDL WiSD

0.3350
0.3500
0.4373
0.4221
0.1394
0.5658
0.4387
0.4479
0,7342
0.4954
0.4702
0.4038
0.4329
D.4614
0.6248
0.4 092
0.4197
0.4333
0.4740
0.4061
0.4009
0.363)
0.3691
0.3857
0.3625
0.5044
0.2379
0.3375
0.3609
0.3122
0.2702
0.2390
0.3550
0.3470
0.4137
0.6426
0.4022
0.3271-
0.2215
0.3780
0.2545
0.2858
0.2904
0,3122
0,3072
0,3155
0.3086

0,4794
0,3251
0.5304
0.4619
0.4664
0,6334
0.46B4
0.5705
0.9372
0.5619
0.5456
0.4516
0.4916
0.4427
0.68B2
0.4475
0.4626
0.4415
0.5007
0.3937
0.3780
0.4001
0.2873
0.4349
0.3539
0.5244
0.3404
0.3499
0.3260
0.3867
0.2885
0.3225
0.3638
0.3598
0.4542
0.6593
0.4722
0.3304
0.1655
0.1920
0.3175
0.4890
0.3180
0.3428
0.3753
0.3095
0.33C6

0.3283
0.4153
0.7404
0.4757
0.6036
0.7535
0.4272
0.5683
1.10*5
0.5627
0.6522
0.6532
0.5513
0.5720
0.6934
0.5650
0.5026
0.4599
0.5126
0.500B
0.4503
0.4629
0.44S6
0.4634
0.3929
0.5196
0.3000
0.5281
0.4143
0.356B
0.393B
0.3285
0.3752
0.426B
0.5075
0.6775
0.5106
0.3826
0.4277
0.3451
O.SB4B
0.4B32
0.4382
0.3942
0.3749
0.3757
0.3662

a .3940
0,3438
d. 7582
0.4474
0.5291
1,0333
0.4051
0.5340
0.9749
0.5473
0.6257
0.7J29
0.7607
0.4728
0.6299
0.6173
0.6122
0.5993
0.5160
0.5917
0.4790
0.5145
0.429B
0,4479
0.4970
0.5&64
0.4910
0.47B1
0.4436
0.4696
0.4306
0.4520
0.4048
0.6055
O.S932
0.8552
0.5554
0.4B29
0.3194
0.3842
0. 4 760
0.6334
0.5&03
0.4785
0.5077
0.4264
0.4B60

0.2996
0.4277
O.B132
0.7120
0.5770
0.6350
0.4369
0.6326
1.1296
0.5655
0.6231
0.594D
0.6343
0.7157
0.7162
0.6089
0.5854
0.5364
0.50B3
0.5604
0.4377
0.4669
0.4602
0.4949
0.4139
0.5322
0.3070
0.3886
0.4605
0.3309
0.3652
0.3025
0.4005
0.4491
0.4424
0.7226
0.4426
0.3513
0.1474
0.3420
0.3756
0.4846
0.4472
0.4010
0.3513
0.3671
0.3836

0.4718
0.4062
0.8607
0.4B69
0.6786
0.8707
0.4751
O.S162
1.1961
0.0335
0.6540
0.&909
0.7499
0.7937
0.7192
0.5962
0.5872
0.5441
0.5679
0.5572
0.5452
0.5085
0.4604
0.5636
0.4414
0.5539
0.3693
O.J703
0.5161
0.3965
0.3S41
0.3576
0.4162
0.5733
0.5414
0.7925
0.5274
0.4145
0.2997
O.W6
0.4443
0.&261
0.5462
0.4306
0.5174
O.W3
0.4471

0.3822
0.3969
0.6832
0.5114
0.7920
0.6634
0.4B53
0.6238
1.1917
0.6463
0.5785
0.8124
0.8734
0.7417
0.7543
0.6490
0.5B53
0.5243
0.5490
0.5306
0.5673
0.5018
0.4767
0.4841
0.3895
0.5164
0.3266
0.5224
0.4372
0.4661
0.3935
0.3531
0.4480
0.6090
C.5438
0.8385
0.5458
0.3615
0.2190
0.4135
0.4486
0.5269
0.5855
0.4483
0.4764
0.4912
0.4746

0.384
0.381
0.689
0.502
0.584
0.766
0.448
O.S80
1.039
0.573
0.593
0.620
0.645
0.657
0.690
0.556
0.536
0.506
0.518
0.506
0.465
0.460
0.419
0.471
0.407
0.531
0.342
0.425
0.424
0.392
0.357
0.334
0.396
0.482
0.499
0.741
0.494
0.379
0.201
0.356
0.390
0.511
0.455
0.401
0.416
0.392
0.400

38.433
38.071
68.906
50.249
58.376
76.787
44.610
58.047

103.B39
57.323
59.280
61.983
64.494
65.714
68.950
55.616
53.646
50.626
51.B36
50.579
46.549
45.969
41.837
47.064
27.153
•53.104
68.349
(2.499
42.394
39.154
35.656
33.360
39.550
48.150
49.839
37.059
49.374
37.B61
26.146
35.634
39.019
51.129
45.511
40.109
41.574
39.239
39.953

0.070
0.040
0.153
0.097
0.123
0.159
0.029
0.063
0.168
0.052
0.067
O.U8
0.163
0.167
0.048,
0.091
0.074
0.061
0.031
0.07&
0.070
0.056
0.068
0.056
0.049
0.022
0.060
0.082
0.064
0.066
0.058
0.064
0.03Z
0.113
0.065
0.087
0.057
O.OH
0.102
0.080
0.071
0.126
0.117
0.0 58
0.063
0.070
0.070

0.221
0.126
0.482
0.304
0.386
0.500
0.091
0.197
0.527
0.162
0.210
0.466
fl. 511
0.525
0.150
0.288
0.234
0.192
0.098
0.244
0.221
0.182
0.213
0.175
0.155
0.069
0.252
0.258
0.202
0.208
0.183
0.201
0.100
0.356
0.205
0.275
0.179
0.173
0.321
0.253
0.224
0.397
0.369
0.183
0.262
0.219
0.221

18.257
10.569
22.338
19.240
21 .021
20.714
6. (58

10.809
16.127
9.009

11.259
23.900
25.205
25.409
6.909

16.451
13.866
12.03B
6.005

15.346
15.122
12.592
16.183
11.825
12.126
4.121

23.441
19.344
15.162
16.937
16.355
19.147
8.036

23.528
13.096
11.604
11.513
14.545
39.020
22.562
18.242
24.726
25.787
14.552
20.054
17.790
17.628



t-ButyI benzene 1.DOOO
1.2,4-Tri methyl benzene 1.DOOO
sec-Sutytbenzene 1.0000
1,3-Diditorcbenzene 1.DOOO
1.4-Dichtorcbenz«ne 1.0000

1.DOOO
1.0000I,2-Dichlorobenzene

n-Butylbenien e 1.0000
l,2-Dibra»o-3-chlorcpropane 1.0000
1,2,4-THchleroberiKne 1.D300
naphthalene 1.0000
Hexachlorobutudlene 1.0000
1,2,3-1 ricMcrobenzene 1.0000
Brocnaf 1 uor obenzene 1. DOOO
Total Trihalomethanes 4.DOOO

0.3096
0.2933
0.288B
0.3084
0.2842
0.2694
0.2791
0.2685
0.1514
0.2683
0.2687
0.2280
0.2579
0.3622
1.5022

0.3634
0.3106
0.3034
0.3273
0.3148
0.3090
0.3256
0.2834
0.2853
0.2824
0.5392
0.3155
0.2971
0.5003
1.5771

0.3794
0.3476
0.3725
0.3S76
0.3921
0.3361
0.3551
0.3391
0.24B3
0.3530
0.3499
0.3592
0.3529
0.4094
1.6930

D.5541
D.4461
D.4711
D.537B
0.5226
0.4406
0.5324
0.4151
0.1922
0.4646
0.4940
0.5051
0.4987
0.5264
1.8578

0.3B33
0.3799
0.3815
0.4443
0.4559
0.3682
0.3508
0,3426
0.2502
0.3817
0.43(6
0.4015
0.4000
0.4060
1,7237

0.4606
0.4159
0.4101
0.5240
0.5052
0.4155
0.4952
0.3794
0.2906
0.4191
0.4247
0.4566
0.4280
0.4840
1.9366

0.4054
0.4465
0.4139
0.4612
0.535B
0.4195
0.5217
0.3653
0.2305
0.4547"
0.4362
0.5090
0.4380
0.3445
1.B514

o.4oa
0.577
0.377
0.427
0.430
0.366
0.409
0.345
0.236
0.375
0.392
0.396
0.362
0.433
1.763

40.797
37.713
37.733
42.726
43.009
36.550
40.856
34.477
23.550
37.483
39.247
39.641
36.180
43.326
44.078

0.079
0.062
0.064
0.090
0.102
0.064
0.104
0.054
0.050
0.078
0.076
0.104
0.084
0.071
0.167

0.248
0.196
0.201
0.283
0.320
O.ZDO
0.323
D.169
0.156
0.246
0.2(0
OJ26
D.26S
D.22Z
D.526

19. JDS
16.561
16.952
21 .066
23.647
17.442
25.570
15.623
21.138
20.898
19.461
26.141
22.083
16.316
9.490

1
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Environmental Science & Enginiiring, Inc.
Peoria, IL - Laboratory
Hethod Detection Limits - Hethnd 524.2
Instrument ID?: Extrel #6

Art. Added
(ug/L)

OS
•s.
o»

F VI e"H«we:U:M 23V14080995 .WK1
Analyst Identification: HJL

Analyte

1,2 -D i cM orobenrflns- 04
Dichlorodi fluoronethane
Chloromethane
Vinyl chloride
BrceiojM thane
Chloroethane
Tr i ch I orof I uorocnethane
1,1-Dichloroethene
t-1,2-D!chloroethene
1,1-Dichloroethane
2.2-D ichIoropropane
c-1,2-Dichloroethene
Bronoch Loronethene
ChIorof ona
1,1,1-TricMoroetharw
Carbon tetrachloride
1,1 -DIchIoropropene
Benzene
1,2-Dietiloroetriane
Trlchloroethene
1,2-D i chi I oropropane
Dibroaooiethane
Branodich I oromethane
e-1,3-Dichloropropene
Toluene
t-1,3-Dichloropropene
1,1,2-Trichloroethane
Tetrachloroethene
1,3-0 ichIoropropane
D ibroraoch loroqethane
1,2-Dibronoethane
Chlorobenzene
1,1,1,2-letrachloroetharie
Ethyl benzene
m,p-Xyl enes
o-Xylene
Styrene
Bromoform
Bromobenzene
n -P ropy I benzene
1,2,3-7richloropropane
l,l,2,2-TelrechLoroeth6ne
]sopropyl benzene
2-chlorotoluene
4-Chloretoluene

2.0000
0.5000
0.5000
0.5000
0.5000
0.5000
0.5000
0.5000
0.5000
0.5000
0.5000
0.5000
0.5000
0.5000
0.5000
0.5000
0.5000
0.5000
0.5000

.5000

.5000

.5000

.5000

.5000
0.5000
0.5000
C.5DOD
0.5000
0.5000
0.5000
0.5000
0.5000
0.5000
0.5000

.0000

.5000

.5000

.5000

.5000

.5000

.5000
Q.5QOO
0.5000
0.5000
0.5000

fl #7 09 Average XTrua STO MDL XSSD

2.D079
0.5786
0.5696
0.5457
0.5517
0.5(60
0.6167
0.6311
0.6373
D.6062
0.2695
0.5365
0.3913
0.6177
0.5703
0.5540
0.5762
0.6063
0.5852
0.5843
0.5605
0.5528
0.6120
0.574B
0.7453
0.4562
0.5107
0,5511
0.4974
0.5081
0.4706
0.591B
0.512B
0.5872
1.193B
0.5377
0.4976
0.3251
0.5265
0.4576
0.5981
0.4863
0.4820
0.495G
0.4951

1.8311
0.5196
0.5423
0.5029
0.4965
0.4619
0.6194
0.6435
0.5946
0.56B4
0.2981
0.4969
0.2112
0.5423
0.5495
0.5367
0.5438
0.5504
0.5732
0.5680
0.5208
0.3939
0.5423
0.4857
0.53S6
0.3968
0.4398
D.5199
0.4684
0.4294
0.4235
0.5H3
0.4463
0.4943
0.9293
0.4527
0.4443
0.3124
0.4508
0.4306
0.4556
0.4116
0.4432
0.4365
0.4395

1.8071
0.4673
0.414B
0.4421
0.5074
0.4505
0.5670
0.5454
0.5261
0.5169
0.3636
0.467B
0.3199
0.5153
0.499B
0.4795
0.4976
0.4891
0.4874
0.5119
0.4456
0.4345
O.S156
0.4616
0.5076
0.3083
0.3550
0.4902
0.4017
0.3992
0.2360
0.4636
0.4008
0.4566
0.8532
0.4057
0.4027
0.1109
0.3909
0.4010
0.3473
0.3600
0.4151
0.4121
0.3642

1.7996
0.5010
D.5328
0.4565
0.4440
0.4585
0.6070
0.5775
0.5164
0.5291
0.3345
0.5112
0.3110
0.5352
D.5216
0.5215
0.5268
0.5387
0.5212
0.4932
0.4921
0.4073
0.5740
0.5194
O.S122
0.3460
0.3916
0.5Q56
0.4007
0.4163
0.3863
0.4929
0.4163
0.4869
0.9D18
0.4296
0.4229
0.0579
0.4565
0.3954
0.4713
0.4193
0.4277
0.4363
0.3758

1.7713
0.5406
0.6702
0.5407
0.5198
0.6032
0.6245
0.6465
0.6033
0.5865
0.4384
0.5133
0.2B40
0.5824
0.5717
0.5523
0.5641
0.5683
0.5661
0.5951
0.5114
0.4500
0.6326
0.5286
0.5577
O.S97B
0.3730
0.5671
0.4265
0.3869
0.3926
0.5301
0.4191
0.5194
0.9789
0.4509
0.4433
0.3145
0.4542
0.4650
0.4506
0.3866
0.4661
0.4649
0.4445

1.6592
0.5216
0.6 128
0.4934
0.5014
0.4698
D.6155
0.5501
0.5607
0.5576
0.1090
0.5073
0.3208
0.5511
0.5090
0.5207
0.55B4
0.5579
0.5630
0.5681
0.5216
0.43B4
0.6364
0.4949
0.5414
0.3473
0.4365
0.5566
0.4501
0.2995
0.3764
0.5012
0.4255
Q.4B94
0.8988
0.42CO
0.4099
0.2025
0.4172
0.4139
0.4718
0.4172
0.4383
0.4172
0.4183

1.6350
0.5081
0.4934
0.53B5
0.5054
0.5098
0.6320
0.5811
0.5963
0.5569
0.2657
0.4978
0.3249
0.5676
0.5301
0,4976
0,5554
0.5570
0.5327
0.5130
0.5365
0,4637
0.6349
0.5067
0.5330
0.3584
0.4472
0.5277
0.4415
0.4039
0.4038
0.4937
0.4636
0.4887
0.9202
0.4413
0.406

0.1382
0.4461
0.4129
0.4040
0.4096
0.4476
D.4322
0.3928

1.787
0.520
0.575
0.503
0.504
0.496
0.612
0.596
0.579
0.560
0.297
0.505
0.309
0.559
0.536
0.523
0.549
0.553
0.547
0.548
0.513
0.449
0.593
0.510
0.562
0.373
0.422
0.531
0.441
0.406
0.384
0.513
0.4(1
0.503
0.954
0.448
0.432
0.209
0.4(9
0.425
0.457
0.416
0.446
0.4(2
0.421

89.366
103.909
115.026
100.566
100.806
99.134

122.403
119.291
115. BW
112.051
59.394

100.994
61.803

111.766
107.200
104.637
109.780
110.506
109.394
109.674
102.529
69.737

116.544
102.054
112.366
74.594
£4.394

106.291
66.180
81.251
76.834

102.503
£8.183

100.643
95.371
89.654
£-6.477
41.757
89.777
85.040
91.391
63.160
69.143
88.443
84.291

0.123
0.034
0.131
0.042
0.032
0.054
0.021
0.043
0.043
0.031
0.102
0.021
0.054
0.034
0.029
0.028
0.030
0.035
0.035
0.040
0.036
0.052
0.049
0.036
0.083
0.048
0.053
0.029
0.035
0.062
0.072
0.041
0.038
0.041
0.112
0.043
0.033
0.110
0.0«
0.027
0.077
0.035
0.023
0.029
0.042

0.387
0.108
0.411
0.131
0.101
0.169
D.067
0.136
0.136
0.097
0.322
0.06T
0.170
0.106
0.090
0.087
0.093
0.110
0.109
0.125
0.114
0.163
0.155
0.113
0.260
0.151
0.167
0.090
0.110
0.194
0.228
0.127
0.119
0.130
0.353
0.135
0.105
0.346
0.131
0.065
0.241
0.109
0.071
0.091
0.132

6.690
6.640

22.731
8.307
£.365

10.867
3.476
7.266
7.476
5.516

34.485
4.207

17.466
6.063
5.340
5.265
5.396
6.359
6.328
7.274
7.089

11.535
3.297
7.072

14.717
12.901
12.556
5.383
7,962

15.189
18.856
7.909
6.559
8.208

11.766
9.566
7.721

52.762
9.314
6.380

16.766
8.317
5.066
6.531
9.965

Oo
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o
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1.3,5-Trliethylbenzene 0.5000
t-Butylbenzene 0.5000
1,2,4-TrirathyLbenzene 0.50DO
sec-Butylbsnzene 0.5000
1,3-Dichlorobenzen3 0.50QO
1,4-Dichlorobeniene 0.5030
p-1aoprcpyl toluene D.5D30
1,2-DfcMorobenzena 0.5000
n-Butylbenzene 0.5000
1,2,4-rricMorobenzene 0.5000
Naphthalene 0.5030
Hexaditorobutadiene 0.5000
1,2,3-rricM«r<>lxnien6 D.5000
Bronofluorobenzen* 2.0000
Total rrihal«o»thar»s 2.0000

August 16, 1995
Analyst Identification: ELP

Analyte Amt. Added
(ug/L)

M4»thylene Chlorid* 1.0000
1,2-Dlbroaio-3-chloropropar)e 1.0000

0.4630
0.4763
0.4716
0.4775
0.56(8
0.5437
0.4447
0.5794
0.5022
0.5916
0.6514
0.5407
0.5938
2.1054
2.0629

0.4319
0.4505
0.4337
0.4450
0.4860
0.4889
0.4048
0.4841
0.4651
0.4747
0.5790
0.5115
0.46(4
1^640
1.8264

0.3930
0.4019
0.3676
0.4040
0.4413
0.4222
0.3742
0.4379
0.4209
0.4379
0.4843
0.4741
0.4239
1 .6760
1.5410

0.4159
0.4271
0.4096
0.4226
0.4652
0.4521
0.3952
0.4660
0.4542
0.4769
0.4964
0.5021
0.4220
1.8265
1.5639

0.4484
0.4580
0.4444
0.4634
0.5033
0.4899
0.4267
0.4835
0.4832
0.5082
0.5432
0.520B
0.45BB
1.8411
1.9166

0.4130
0.43B3
0.3967
0.4291
0.4469
0.4473
0.3891
0.4648
0.4511
0.4540
0.4456
0.5018
0.4032
1.7353
1.6895

0.4279
0.4401
0.4060
0.4440
0.4433
0.4501
O.M91
0.4569
0.4679
0.4344
0.4023
0.4600
0.4072
1.67B6
1 .7448

0.428
0.442
0.422
0.441
0.479
0.471
0.406
0.482
0.464
0.483
0.527
Q. 504
0.453
1.847
1.766

85.517
88.363
84.331
60.160
P5.794
94.120
81 .251
96.360
92.846
96.563

105.491
100.886
90.666
92.335
66.322

0.023
0.024
O.D30
0.025
0.044
0.040
0.024
0.046
0.026
0.054
0.073
0.023
0.066
0.135
0.185

0.073
0.074
0.093
0.078
0.139
0.126
0.074
0.144
0.063
0.171
0.231
0.072
0.206
0.424
0.560

5.444
5.347
7.029
5.640
9.256
6. 543
5.817
9.519
5.686

11.266
13.934
4.551

14.625
7.305

10.453

Utt
1.3301
0.5652

#2

1.3010
0.8127

03

1.3529
0.8000

K

1.1798
O.B11B

#6

1.2304
0.3704

#7

1.3443
0.4658

#9 Average XT me

1.4147
0.7B73

1.308 130.760
0.662 66.189

sro
0.079
O.IB7

HCL

0.249
0.587

mo
6.063

2B.219

CM
n
ft
•)

CM
o
<o

o
r>

CM

O
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY
1021 North Grand Avenue East, P.O. Box 19276, Springfield, Illinois 62794-9276 Mary A. Gade, Director

DATE:

TO:

FROM:

SUBJECT:

e-T,
M E M O R A

March 9, 1998

Pete Sorenson

Chris Bridges <

ARDL Method Detection Limits for EPA 524.2

Enclosed are Applied Research and Development Laboratory (ARDL) method detection limits
(MDL) for EPA 524.2 from 4/27/93. These MDLs were used during the analysis of the Evergreen
Manor samples.
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8 04: 15PM

Bronofluorobe
1.2-OtoJorober
CMchlcmdiflucr
Chtonxnetham
Vinyl Chloride

FROM ARDL, INC, TO 10288121752409
* ;

M«thod Detection Umtt Data
For Method 524.2

(Run 4/27/93)
UnKsatigA.

Fife*
CPD
fizena (Sum)
zene-d4 (Surf 2)
>n«thane
i

Bromomethane
Chlorcethane i
TrtchtorofluoTOtmtharta
1,1-OicfilorcettTene
Mettiylene Chipride
tran»-1 .2-Dtehlorcetti-ne
I.VOichloroethene
2.2-Otchk3roprcpane
cis- 1 ,2-Dichk>robttiene
Bromachleramethane
Chlorofonn
1.1.1-Trichtenx
1.1-Otehlofopro

jihana
fena

Carton Tetrachlbride
Benzene
1.2-Oichloroathane
Trichtoroetnene
1,2-DichtofOpropane
BromodichlorocTMthana
Dibromomethana;
cis-1 ,3-Dichloropropene
Toluene
trans- 1 ,3-Dichloropropene
1 . 1 .2-Trichloroethane
Tetrachlofoemori*
1 ,3-Dtehloropropstna
Oibromochlorometfiane
1 ,2-Dibrornoetnane
Chlorobenzene
1 . 1 .1 .2-Tatrachtofp«thane
t̂hylbenzane

m & p-Xyjene
o-Xylene
Styren«
Bromofcxm
Isopropylbenzene
1 .1 . 2.2-Tetrachloroethane
Bromobenzene
1 ,2.3-Tnchloropfop«n«
n-Propytbertzena
2-CMorotoluena
4-ChkxotoUiene
1,3,5-Trtm«mylben4ene
tert-Butyl-benzene
1 .2,4-Trimothy)b«nj5«ne
sec-Buty (benzene
p-l sopropyttoluene
1 .S-DlchlorobeozenB
1 ,4-Dichkxobenzene
1 ,2-Oichlorobenzene
n-Butylbenzene
1 ,2-Dibromo-3-chlordpropane
1 ,2,4-Trichlorobenzehe
Hexachlorobutadiena
Naphthalene
1 ,2.3-Trichlorob»nzeho

>23Z4fl
Runl

0.81
0.82.
2.0Z
2.39*
2.13£
2.45.
2.44S
2.564
2.8S7
2.305
2.125
2.169
2.308
2.077
1.993
2.109
2.209
2.102
0.000
2.097
1.969
2.076
2.080
1.963
1.889
0.002
2.042
1.814
1.961
2.016
1.934
1.794
1.845
1.996
1.942
2.006
3.978
1.949
1.915
1.661
1.989
1.820
1.894
1.942
1.9S6
2.004
1.681
2.022
1.986
2.006
1.9B7
1.977
1.926
1.935
1.952
2.005
2.283
1.911
1.988
1.939
1.832

>Z324
Run 2
0,83
0.61
1.6M
2.306
1.854
2.2SO
£104
2.144
2.572
2.14
1.99
2.063
Z19
1.97
1.92
2.07
1.90
1.788
1.802
2.030
1.87
1.9O
2.005
1.881
1.898
1.821
1.932"
1.762
1.909
1.830
1.900
1.693
1.627
1.938
1.664
1.980
3.774
1.890
1.870
1.571
1.867
1.749
1.642
1.819
1.610
1.913
1.800
1.926
1.875
1.918
1.826
1.825
1.882
1.832
1.856
1.607
2.167
1.765
1.713
1.820
1.753

>Z3248
Run3
0.88.
0.67
1.91'
1.802
2.130
Z526
2.61
2.483
2.77
2.31
2.136
2.244
2.023
2.13
2.03
2.286
2.094
2.066
2.020
2.233
2.147
2.12'
£238
2.119
2.116
Z045
2.145
1.943
2.100
2.05<
2.072
1.902
1.99'
2.176
2.041
2.174
4.282
2.148
2.093
1.754
2.128
2.032
2.060
2.095
2.108
2.146
1.968
2.186
2.142
2.186
2.122
2.152
2.078
2.125
2.130
2.162
2.033
1.969
2.056
2.037
1.945

>Z3248
Run 4
0.87
0.86C
1.67
2.37S
1.93
2.26
2.106
2.28
2.61
2.17
1.995
2.039
2.07
1.934
1.64
2.04
1.95
1.86
1.81
2.068
1.90
1.89
2.023
1.849
1.907
1.847
1.963
1.766
1.679
1.665
1.653
1.656
1.787
1.933

1.82
1.995
3.915
1.921
1.866
1.472
1.956
1.735
1.846
1.776
1.888
1.934
1.794
1.996
1.971
1.977
1.941
1.948
1.682
1.927
1.923
1.972
1.843
1.783
1.640
1.725
1.736

>Z32S2
Run6
0.67!
0.0i:
1.713
1.94S
1.74C
1.81C
1.85C
2.068
0.003
2.362
1.896
2.030
1.984
1.942
1.759
2.001
1.938
1.646
1.759
2.019
2.003
1.823
2.128
1.979
2.025
1.930
1.972i
1.820
1.992
1.736
2.013
1.759
1.924
1.966
1.938
1.942
3.811
1.940
1.827
1.627
1.928
1.872
1.665
2.065
1.604
1.896
1.784
1.956
1.932
1,971
1.860
1.845
1.862
1.898
1.951
1.837
2314
1.689
1.572
2.046
1.710

>Z32
Run

i o.e
s o.e
> 1.8
) 1.6

1.8
> 1.9

1.9-
2.4:
2,3:
1.9;
1.7£
1.86
1.66
1.K
1.35
1.841
1.87
1.601
1.7K
1.817
1 €
1.625
1.923
1.742
1.760
1.715
1.745
1.667
1.737

P002

>233463
Run 7

5 0.84J
5 o.as:
» 1.47'
9 1.85i
r 1.86£
r 1.86C
r i.76<i
J 1.857
1 2.46C
J 2.261
> 2.078
! 2.192

2.109
1.684
1.665
1.932
1.932
1.827
1.943
2.067
2.055
1.897
2.121
1.942
0.002
1.850
2014
1.875
1.873

1.591 1.829
1.768 1.922
1.462 1.621
1.657 | 1.805
1.756 1.961
1.653
1.750
3.465
1.753
1.685
1.247
1.803
1.616
1.597
1.794
1.681
1.752
1.612
1.825
1.723
1.749
1.680
1.714
1.570
1.609
1.642
1.612
2.110
1.472
1.534
1,466
1.459

i

1.867
2.013
3.966
1.984
1.879
1.427
2.037
1.752

i 1.805
i 1.897

1.942
1.935
1.875
2.077
2.038

i 2.079
_ 2.015

2.023
1.877
1.898
1.914
2.126
2.521
1.728
1.816
1.681
1.641

Average
Recovery

%
84.81
85.5!

' 89.5f
103.7S
96.8:

107.7J
105.94
113.54
129.69
110.7
99.9C

104.26
102.60
96.29
89.63

102.1
99.38
92.1
93.69

102.5
99.9
95.3

103.7
96.25
96.34
93.64
96.66
90.34
96.0
92.29
96.16
64.91
91.69
98.04
93.76
99.00
97.11
97.04
93.82
76.85
97.91
89.83
92.42
9577

D.21
97.00
90.96
99.94
87.62
99.19
96.01
96.31
93.41
94.46
95.49
98.01

109.08
66.26
89.44
90.81
86.26

S.D.
3 0.03
} 0.034
5 0.162
) Q.26(
> 0.1«
>1 0.292
\ 0.311

0.263
0.178
0.145
0.135
0.128
0.201
0.194
0.232
0.139
0.119
0.189
0.1*7
0.125
0.101
0.166
0.102
0.118
0.113
0.102
0.122
0.068
0.112
0.158
0.100
0.140
0.106
0.123
0.121
0.125>
0.248
0.118
0.121
0.169
0.107
0.131
0.145
0.133
0.137
0.119
0.116
0.115
0.132
0.135
0.145
0.144
0.151
0.153
0.145
0.146
0.218
0.166
3.197
0.211
0.152

MDL
0.097

1 0.105
0.573
0.836
0.464
0.918
0.978
0.826
0.560
0.455
0.423
0.402
0.632
0.609
0.729
0.438
0.374
0.593
0.369
0.391
0.318
0.519
0.320
0.371
0.356
0.321
0.384
0.277
0.352
0.497
0.314
0.441
0.333
0.387
0.381
0.393
0.778
0.370
0.380
0.532
0.338
0.410
0.455
0.417
0.429
0.373
0.364
0.360
0.413
0.426
0.456
0.454
0.475
0.482
0.457
0.464
0.685
0.522
0.620
0.662
0.476


